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CLINICAL BEHAVIOR OF EARLY CARCINOMA 
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WALTER SCHILLER, M.D., New York, New York 


IGHT years ago, I made the first re- 
port on my study of the histological 
and clinical diagnosis of early carci- 
noma of the cervix, the pathological 

importance of the carcinomatous layer, and 
the possibility of establishing the diagnosis by 
means of the iodine test. Since this report the 
method has been tried by many gynecologists 
and pathologists both in Europe and America. 
In the United States numerous workers, among 
them Baxter, Emmert, Galloway, Graves, 
Henriksen, Martzloff, Norris, Schmitz, Sturgis, 
and Whytock have reported good results with 
the iodine test. Stearns, of the University of 
Nebraska, however, reported negative results 
in a series of 200 cases, but negative results in 
such a small series do not prove anything. 
Soon after publishing his report, Stearns in- 
formed me that he found a small leucoplacic 
area on the cervix of a 32 year old woman who 
complained of vaginal discharge. Biopsy re- 
vealed the smallest carcinoma ever diagnosed 
at the pathological Institute of the University 
of Nebraska. Ona recent visit to Omaha I had 
an opportunity to see the microscopic section 
and found it to be a typical, beginning carci- 
noma with the characteristic oblique line of 
demarcation. Beattie, of England; Forgue, 
Pauchet, and Pouliot, of France; Coghlan, 


‘resented before the New York Obstetrical Society, December 
8, 1936. 


of Australia; and Vogt, of Germany; as well 
as Boschetti, Casati, and Cuizza, of Italy, 
report good results and strongly recommend 
the iodine test as an aid in the diagnosis of 
early carcinoma of the cervix. 

I am in a position to report 43 cases that 
have been observed for at least 5 years or more 
after operation. In all of them, iodine tests 
were made and revealed suspicious appearing 
patches on the cervices. Subsequent micro- 
scopic examinations of tissue removed estab- 
lished the diagnosis of beginning surface car- 
cinoma of the cervix. In only 1 of these 43 
patients was there a recurrence. Therefore 
there were absolute cures! in 98 per cent of the 
cases. The patient with the recurrence died 
from paravertebral gland metastasis and there 
were also symptoms of compression of the 
large vessels. The case is of special interest 
because of the peculiar location of the metas- 
tases. The patient did not receive postopera- 
tive radiation treatment.? Examination of the 
extirpated uterus showed a superficial carci- 
nomatous layer cn the cervix. In one area 
there was typical, yet initial, invasive growth 
along and next to the glands of the cervical 
canal. The tumor was highly malignant. This 

1The cases have now increased to 51. Of these there was r re 
currence and patient died and 1 recurrence and patient lived and 
is being treated with irradiation. In other words there were 40 
cures in 51 cases. 


2Reported by Kermauner in Halban-Seitz, vol. 4, p. 818; by 
the author in Arch. f. Gynaek., vol. 133, 277 


129 





130 


case did not exactly fit in with the classifica- 
tion of beginning carcinoma, the criteria ‘of 
which were established later. Failure in this 
case does not rest entirely upon the diagnostic 
method used. It is true that in patients oper- 
ated upon less than 5 years ago, there were 2 
recurrences. The other cases in the series can- 
not yet be declared ‘‘cured” as the 5 year 
period has not yet elapsed. The clinical fail- 
ures in these 2 cases support the original his- 
tological diagnosis and prove that diagnosis of 
carcinoma from a superficial growth is justi- 
fiable. 
Following is the report of a case. 


Antonie N., aged 59 vears. Menstruation began at 
16 years, was regular and of normal cycle. Patient 
had had 3 deliveries, no abortions. Menopause be- 
gan 7 years ago. Patient complained of slight vagi- 
nal bleeding which lasted 1 week. 

Examination revealed ptosis; cystocele the size of 
an apple; moderate rectocele; the uterus retroverted, 
hard, movable. An erosion was noted on the poste- 
rior lip and a healing erosion on the anterior lip. 
Painting of the cervix with iodine revealed two white 
patches, the larger patch on the posterior lip. Biopsy 
of the white area revealed an extensive superficial 
carcinomatous epithelium on an inflamed stroma. 
Operation consisted of vaginal extirpation of the 
uterus without the adnexa, anterior and posterior 
colporrhaphy with extensive resection of the vagina. 
Histological examination of the extirpated uterus 
revealed on the cervix extensive carcinomatous sur- 
face epithelium (Figs. 1, 2, 3, 4, and 5). Patient was 
given three series of x-ray treatments and was ex- 
amined again in February, 1936. At this time there 
were found brittle, easily bleeding tumor masses at 


Fig. 1. Low power. Carcinomatous layer (black) with 
4 small plugs penetrating the deeper tissue. X5. 
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the blind end of the vagina. Rectal examinatio:, 
elicited a definite sensation of an infiltrating mas: 
reaching to the left pelvic wall. Biopsy showed th:: 
characteristic carcinomatous epithelium of compa: 
atively great maturity, polymorphous nuclei, an:! 
numerous mitotic figures. Patient was given x-ra\ 
treatment and additional radium. 

This case shows definitely that even when 
the growth extends only slightly into the tis- 
sues and a relatively radical operation is done, 
recurrence is possible. In this case the growth 
did not extend beyond the depth generally 
found in the third state of healing erosions. 
The small surface extension of this carcinoma 
was much greater than its invasion, but in 
spite of this fact recurrence took place. In 
their report of 16 primary cancers, Smith and 
Pemberton describe cases similar to this one, 
but they do not give exact data as to the size 
of the beginning carcinomas. Their photo- 
micrographs prove beyond doubt the carci- 
nomatous character of the lesions in their 
cases. However, they do not show whether 
the lesions had invaded the tissue or whether 
the area involved was great. Recurrence in 
some of these cases proved that the patholo- 
gists were wrong in their diagnoses of atypical 
epithelium without malignancy. 

All patients in my series of beginning car- 
cinoma were subjected to operation, that is, 
extirpation of the uterus, as a rule the Wert- 
heim operation. The limited extent of the 


Fig. 2. Low power. The cervical canal immediat«ly 
above the external os. The carcinomatous layer of the 
posterior lip spreads into the depth alongside of 2 cervi: al 
glands. X30. 
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carcinoma and the high percentage of young 
women affected—and this percentage seems 
‘o be increasing, according to our latest ex- 
»eriences—make less radical treatment very 
desirable. Sufficient time has not as yet 
lapsed to report the results in the treatment 
of beginning carcinoma. Of the cases of Smith 
end Pemberton 6 patients were treated by 
trachelorrhaphy only and there were 4 recur- 
rences. The 2 others have been observed one 
for 3 years, the other for 15 months only. 
Nine of the patients were treated by means of 
excision, cauterization, or trachelorrhaphy, 
plus subsequent application of radium. Of 
these 9 patients, 8 remained cured, 4 patients 
having been observed over a period of less 
than 5 years. The impression seems to be 
gained from this series of cases that radium 
treatment greatly improves the prognosis. 
Schmitz published the report of a case of 
amputation of the cervix in which an early 
carcinoma had been overlooked. Recurrence 
took place and healing was effected with ra- 
dium. Simple amputation of the cervix is evi- 
dently not sufficient in most of the cases, es- 
pecially not a low or flat amputation. Even 
after a high Sturmdorf amputation, recurrence 


will take place in some cases, because the car- 
cinomatous surface epithelium reaches high 
up into the cervical canal, and the amputa- 
tion has not been done well within the normal 


tissue. Radium application in the cervical 
canal destroys carcinomatous layers, with cer- 
tainty, even those extending up to the internal 


Vig. 4. Carcinomatous layer of the posterior lip; a poorly 
demarcated plug creeps into the depth. Xs. 
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Fig. 3. Normal epithelium, left; carcinomatous layer, 
right. The beginning inflammatory infiltration of the 
stroma coincides with the carcinoma. X60. 


os. The fact that recurrences sometimes fol- 
low removal of superficial carcinomatous lay- 
ers which do not invade the deep tissues 
justifies the theoretical basis on which the 
early diagnosis of carcinoma is made, namely, 
that carcinoma of the cervix begins as a super- 
ficial layer without any downgrowth invasion. 
The application of iodine to the cervices makes 
the lesions visible to the naked eye, thus facili- 
tating the early diagnosis. The reaction is not 
a specific one, but the use of iodine is a rapid 
and practical way of finding suspicious altera- 
tions that might otherwise escape the ex- 
aminer. Microscopic examination of tissue 
from the white patches is necessary to estab- 
lish a definite diagnosis. 

That carcinoma may be present as a super- 
ficial layer only without invasion of the deeper 
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tissues is now an almost generally accepted 
fact. Authors who do not make a definite 
diagnosis of carcinoma unless there is evidence 
of an invasive growth (Franqué and occasion- 
ally Hinselmann) designate these superficial 
carcinomas as ‘‘carcinoid”’ or ‘‘precancerous”’ 
tissue but clinical treatment is given the same 
as for malignant growths. From a practical 
point of view, these differonly in that they use 
a different terminology and do not feel justi- 
fied in diagnosing carcinoma on the cytological 
character of the epithelium only. To bring the 
two conceptions together would be desirable 
for the following reasons: Biopsy makes pos- 
sible examination of only a small piece of tis- 
sue. It occasionally happens therefore that 
one specimen of tissue removed contains none 
of the malignant lesion while a second speci- 
men or the gross specimen itself if operation is 
done will reveal an invasive growth close to 
the area affected by the surface lesion which 
was noted in the first specimen. 

In such cases the authors who use the terms 
“carcinoid” and ‘‘precancerous”’ for surface 
growth without deeper invasion would discuss 
the condition as follows: The first biopsy 
shows precancerous or cancroid surface epi- 
thelium; therefore, it is possible, even prob- 
able, that the tissue in the nearby area con- 
tains fully developed carcinoma with deeper 
invasion. This possibility or probability not 
only justifies but necessitates the use of meas- 
ures as radical as would be used if the first 
biopsy had shown carcinoma already invading 
the deeper tissues. Thus they use the same 
treatment for “surface layer’’ carcinomatous 
lesions as for carcinoma already affecting the 
deeper layers. Therefore, I believe it would be 
a step forward if the pathologists would clas- 
sify both types of lesions as carcinoma. 

In the rare case a small patch of carcinoma- 
tous epithelium is present but the superficial 
carcinomatous layer is very extensive and one 
or both lips of the cervix may be involved be- 
fore there is any significant ulceration. In 
such cases, the surface epithelium is not so 
transparent or shiny as normal but it is not 
eroded or ulcerated. Unless colposcopic ex- 
amination is done or the iodine test is used, 
these lesions may be easily overlooked. Mi- 
croscopic examination of the surgical speci- 
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men in such a case may show a surprising 
amount of invasive growth which sometimes 
reaches as far as the isthmus or the corpus 
The invasion is not general; it may be present 
in one or two places, usually near the external 
os. Sometimes it is necessary to make serial 
sections to locate the area in which the carci- 
noma broke into the deeper layers. Of the 
three characteristic properties of carcinoma 
superficial growth, invasion, and ulceration 
this type possesses chiefly the first two. To a 
certain extent these lesions resemble the en- 
dophytic carcinoma without superficial ulcera- 
tions as are sometimes found in the presence 
of prolapse. 

Hoegler reported a case of prolapse in which 
a carcinomatous layer of the cervix developed 
from slightly eroded hyperkeratotic epithe- 
lium, which in turn gave rise to a carcinoma 
extending up to the fundus. I reported! a case 
without prolapse in which the carcinomatous 
layer affected the cervix but did not invade 
the deeper tissue and there were no ulcerations. 

A brief report of another case characteristic 
of this type follows: 


M. F., aged 43 years. Menstruation began at 13 
years, occurred every 4 weeks, lasted 3 days, and was 
regular. Patient had had 3 spontaneous deliveries, 
no abortions. For the past 4 months the menstrual 
period had been prolonged to 1 week and bleeding 
had increased. 

Examination revealed an edematous mons, left 
thigh edematous, skin tense. The vulva gaped and 
there was a moderate cystocele. The uterus was en- 
larged, hard, and movable; the left parametrium was 
hard, with cord-like infiltrations; the cervix was 
smooth and plump. Pieces of endometrium and a 
small piece of typical carcinomatous surface epithe- 
lium with cervical glands opening through were ob- 
tained from curettement. 

At laparotomy a fairly enlarged uterus was found, 
and there were several flat white areas of metastases 
on the parietal peritoneum, two fingers to the left of 
the uterus. A node the size of a walnut was noted in 
this area. Examination of the extirpated uterus 
showed the presence of a circular carcinomatous 
layer affecting the whole cervix and around the ex- 
ternal os a small area of glandular inflammatory 
eroded tissue, part of which was covered with carci- 
nomatous epithelium, which plugged some of the 
cervical glands—resembling normal epithelium in 
the third stage of healing. Next to this the stroma of 
the portio was free of carcinoma. Higher up in the 
wall of the cervical canal there were numerous small 
patches and trabeculz of carcinomatous tissue. Me- 

1Arch. f. Gynaek., 1928, 133: 233, Fig. 5. 
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Fig. 6. Low power. Carcinomatous layer (black) on the 
surface of the portio; carcinomatous plugs are noted in the 
lymph vessels and perivascular lymph spaces of the portio 
stroma. X5. 


tastases filled the lymph spaces, especially those 
around the large arteries. Near the cul-de-sac of 
Douglas the areas of metastases increased in size, to 
form large, partly solid, partly reticulated masses 
(Figs. 6 and 7). It seems that the carcinoma here 
perforated through the peritoneum and had formed 
the deposits which were noted during the operation. 


This case is an example of a generalized, 
spreading carcinoma which had no superficial 
ulcerations, but which had developed from a 
small area of invasion. A biopsy specimen 
from any part of the cervix except a small area 
at the external os would have revealed nothing 
but a so called superficial layer without inva- 
sion and yet it was found to be an advanced 
inoperable lesion. 

The basis for our theory is that carcinoma 
of the cervix is of superficial and not of deep 
origin. The earliest phase of the carcinoma is 
the superficial carcinomatous layer. To Ker- 
mauner and Schottlaender (1912) goes the 
credit for recognizing it as a special form of 
growth in some advanced cases of uterine car- 
cinoma. Their predecessors, Pronai and 


Fig. 7. Carcinomatous layer of the portio covered with a 
thick layer of parakeratosis. X95. 


Schauenstein, described only a few cases. 
Kermauner and Schottlaender, however, did 
not identify specifically the surface layer next 
to the area containing the advanced stage car- 
cinoma in primary uterine cancer, the pres- 
ence of which I was able to prove. Today 
many workers discard the old criteria in arriv- 
ing at a diagnosis of uterine carcinoma and 
base their decision on the type of cell alone, 
even though the cancer cells are noted only in 
the superficial layers (Keller and Van de Vyver, 
Graves, Freedman, etc.). Broders (1932) 
found in the epithelium of the larynx, man- 
dible, skin, rectum, and other organs, deep 
invasive epithelial changes of benign charac- 
ter as well as superficial changes of malignant 
character. 

The iodine test makes it possible to diagnose 
the presence of carcinomatous layers clinically, 
thus making early treatment possible. The 
value of this test is evident in the reports of 
cases in which the patients were treated for 
early carcinoma. The diagnosis of very early 
carcinoma of the cervix can be made only in 
patients who are examined for some other ill- 
ness or who make it a practice to have periodi- 
cal gynecological examinations. 

In a review of early carcinoma cases! I made 
a special study of the objective signs and sub- 
jective symptoms; unfortunately a single spe- 
cific sign or symptom was not to be found. 
The characteristic syndromes of advanced 


1Wien. med. Wchnschr., 1931, No. 36. 
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te ch 


Fig. 8. Carcinomatous layer with 2 thick plugs; the one 
on the left shows that central disintegration has taken place. 
X 110. 


carcinoma—anemia, loss of weight, etc.—are 
absent. These signs are probably sequels of ad- 
vanced carcinoma, not precursors of primary 
carcinoma. Some of our younger patients 


with primary carcinomas were in excellent 
physical condition. The only specific symp- 
tom found in some of the cases was contact 
bleeding. This was noticed even in patients 
in whom the carcinomatous layers were only a 
few square millimeters in size. The cause of 


this bleeding is the brittleness of the carcinom- 
atous epithelium, the atypical basal cells of 
which are not in firm contact with the under- 
lying inflamed stroma. It can be stated with 
certainty that early carcinoma of the cervix as 
a general rule does not produce subjective 
symptoms or illness which would cause a pa- 
tient to see a gynecologist. 

At the present time a study is being made 
of the latent period in cervical carcinoma— 
that is, the interval between the true onset of 
the carcinoma and the appearance of notice- 
able signs and symptoms. According to Esch, 
Goecke, Stahler, and others, the latent period 
may last several months. However, their 
methods of diagnosing carcinoma in an early 
stage differs completely from that of Hinsel- 
mann, Graves, Pemberton, Smith, Beattie, 
and myself. Carcinoma designated “early” 
by Esch and others is far too advanced to be 
compared with the early carcinoma detected 
by means of the iodine test. The classification 


Fig. 9. Low power. Cervical canal just above the ex- 
ternal os; a carcinomatous layer is present on the anterior 
lip. X5. 


of Goecke does not include the lesion found in 
the true initial stage. The classification of 
uterine carcinomas as proposed by the Hy- 
giene Committee of the League of Nations, 
completely ignores the early stages. Accord- 
ing to this classification, there are four phases 
of uterine carcinoma: (1) carcinoma limited to 
the uterus; (2) carcinoma with slight infiltra- 
tion of the parametrium; (3) carcinoma with 
infiltration which is marked but which does 
not reach to the pelvic wall; (4) carcinoma 
with parametrial infiltration which affects the 
pelvic wall and in which eventually metas- 
tases appear. 

The duration of the ‘‘early stage” is impor- 
tant from the therapeutic point of view. If 
the ‘‘early stage” (superficial carcinomatous 
layer) were of several days’ or weeks’ duration 
only, then the chances of early diagnosis would 
be very small; it would be difficult to make 
early diagnosis the rule for that would require 
systematic, periodical examinations, an im- 
practical requisite if the intervals between ex- 
aminations were too short (1 or 2 months). It 
is believed, however, that the primary phase 
is of long standing; the histological resem- 
blance between early carcinoma of the cervix 
and Bowen’s dermatosis, might be mentioned. 
Bowen’s dermatosis differs completely from 
all other carcinomas of the skin because there 
is such a long interval between the superficial 
and the invasive growth. At first Bowen’s 





SCHILLER: CLINICAL BEHAVIOR 


Fig. 10, A carcinomatous layer with large, plump plugs 
crowing toward the cervical glands.  X 21. 


dermatosis was not considered as carcinoma 
of the skin because it was not known that the 
superficial lesion became invasive only after a 
latent period of several years. In the usual 
type of carcinoma of the skin the surface phase 
is so short that the lesion is seldom diagnosed 
before it has penetrated the deep tissues. 
Since Bowen’s dermatosis morphologically 
resembles early carcinoma of the portio, it is 
likely that the two also have some biological 
properties in common, for instance the long 
phase of surface growth. This cannot be 
proved by clinical observation, however, be- 
cause as soon as it is determined that a carci- 
nomatous layer of the cervix'is present it is 
our duty to treat the lesion radically, whether 
we regard it as carcinomatous or precarcinom- 
atous; the carcinomatous layer must be re- 
moved or destroyed well into the healthy tis- 
sue, through amputation of the cervix, total 
extirpation, or radium treatment. Therefore, 
it is impossible to say how long it would have 
taken for the surface layer to send trabecule 
or plugs into the depth. Lesions properly di- 
agnosed and properly treated throw no light 
on the subject. It is only in the cases classed 
as failures, clinically, that we can obtain some 
information; for instance, in the first biopsy 
a malignancy may not be recognized but it 
may be noted in a later examination. In such 
a case, we can compare the sections from the 
two examinations and note the process of 
growth. Again some patients refuse treat- 
ment after a definite diagnosis has been made. 
Later these patients may again seek advice 
and we then have the opportunity to investi- 
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Fig. 11. Carcinomatous layer with a deep fold on the 
left; in the center there is a plug growing toward a cervical 
gland. Note the polymorphous and atypical cells and the 
frequent mitosis. 110. 


gate and note any changes which may have 
taken place in the lesion during the interval. 

To make these two sources of information of 
any value, one condition must be fulfilled, 
that is, the carcinomatous tissue must not be 
entirely removed at the first biopsy. In my 
experience complete removal of the pathologi- 
cal tissue is seldom accomplished. If tissue is 
removed from a carcinomatous layer several 
millimeters thick, it is true that in a relatively 
short time the tissue will replace itself. Let 
us consider the non-radical operations for ma- 
lignancy. If the smallest piece of tumor tissue 
remains it will cause a recurrence if sufficient 
time elapses for it to develop. The same is 
true also of surface carcinoma. Experiments 
have shown that when a small piece of epithe- 
lium is removed from the cervix regeneration 
takes place in a short time. We know that 
epithelium with so marked a tendency to grow 
as is ascribed to carcinoma, is able to replace 
itself in a short time. 

If we assume, in a special case, that the en- 
tire suspicious appearing tissue has been re- 
moved through biopsy and if later examination 
reveals the presence of carcinomatous tissue, 
there is only one explanation, namely, that a 
primary carcinoma has appeared a second time 
at the site of the first carcinoma. This as- 
sumption has been made several times by 
Smith and Pemberton (Case 15), by Hinsel- 
mann, and by Kamniker, but they did not 
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Fig. 12. Low power, biopsy specimen. To the right from 
the midline a gland orifice is breaking through a carcinoma- 
tous layer (black). 7.5. 


prove that the original carcinoma was radi- 
cally removed; without such proof the idea 
of the repeated production of carcinoma at 
the same site deserves no credit. 

Local recurrence after removal of an ad- 
vanced carcinoma is never regarded as a sec- 
ondary independent growth, but as the result 
of incomplete removal of the primary car- 
cinoma.! 

The 3 following cases are presented as ex- 
amples of so called clinical failures: in 2 of 
them carcinoma was not diagnosed at biopsy; 
in the third case carcinoma was diagnosed 
but the patient refused treatment. In the 
first 2 cases there were failures in diagnosis 
but in each there is an explanation, even an 
apology. In the second case a microscopic ex- 


1The same explanation must be used for the primary carcinoma. 


Fig. 14. Low power. On the posterior lip a carcinoma- 
tous layer (black) is disintegrating through inflammation. 
The anterior lip is normal. 4. 


Fig. 13. A carcinomatous layer of tissue which was 
found penetrating into the depth alongside of a gland. 
X10. 


amination was made in 1923—before our 
method of diagnosis had been established. In 
the first case examination was done by a 
substitute whose experience was not sufficient 
to enable him to settle so difficult a problem 
in diagnosis. In both cases the diagnosis was 
“suspicious” of malignancy only and ade- 
quate treatment was therefore not carried out. 

Anna J., aged 34 years. Menstruation began at 
age of 13 years, was regular until 6 years ago, when 
it became irregular, every 3 or 4 weeks, and the flow 
was scanty. Patient was a tripara. Last parturition 
occurred 7 years ago and there had been an abortion 
without any complications 6 years ago. Patient 
came to the clinic because of a 6 months’ period of 
amenorrhea. Biopsy specimen was taken from a 
suspicious appearing area on the portio. The gyne- 


Fig. 15. Carcinomatous layer of tissue with a plug that 
is seen to be extending toward a cervical gland. 110 
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Fig. 16. Three small carcinomatous plugs between cer- 
vical glands. X66. 


cologist found a suspicious area on the cervix. The 
substituting pathologist made a diagnosis from the 
biopsy specimen of atypical epithelium, possibly sus- 
picious of carcinoma. But the slide showed charac- 
teristic carcinomatous surface epithelium with the 
typical demarcation line between the normal and the 
carcinomatous epithelium (Fig. 8). After curettage 
and radiation treatment of the pituitary body the 
patient was discharged and 6 months later she was 
menstruating again. Sixteen months after the first 
examination the patient returned. The suspicious 
area had not changed in size or appearance. Careful 
re-examination of the original biopsy specimen as 
well as of new material showed definite carcinoma 


cells. A Wertheim operation was performed. Sec- 
tions of the extirpated uterus showed a typical, su- 
perficial carcinomatous layer at the external os. 
This growth projected somewhat into the cervical 


Fig. 18. Carcinomatous layer, horizontal section; note 
the polymorphous cells and the irregular distribution of the 
nuclei. X110. 
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Fig. 17. a, left. Portio with indistinct, blurred patches 
around the external os. b, The same area after iodine ap- 
plication. A triangular, sharply demarcated, white area of 
leucoplacia (carcinomatous layer) is noted. On the poste- 
rior lip arranged in a circle, are several bright, yellowish- 
brown, poorly demarcated leucoplacic areas (histologically 
leucoparakeratosis). To the right of the os are 4 bright 
spots, which correspond to cystic glands. Repeated exami- 
nations showed that the leucoplacic areas which corre- 
sponded with the carcinomatous layer remained unchanged; 
the areas of leucoparakeratosis changed in appearance and 
size. 


canal and reached into the depth along with some 
glands. Scattered among the normal epithelium 
there were short plugs which shut the gland openings 
and resembled erosions in the third stage of healing. 
The cytological structure, the very polymorphous 
and hyperchromic nuclei, the numerous giant cells, 
and the areas of crowded atypical mitosis made the 
diagnosis of carcinomatous layer certain. The most 
invasive plug was slightly over 1 millimeter in length. 
In the 16 months between the first biopsy and opera- 
tion there was hardly any significant spread of the 
carcinoma, either on the surface or deep in the tis- 
sues (Figs. 9, 10, 11). The lesion did not extend be- 
yond the downgrowth of the normal epithelium in 
the neighboring erosion. 

Elizabeth S., aged 38 years. Menstruation began 
when patient was 16 years of age, occurred every 4 
weeks and lasted 6 to 7 days. She had had 3 normal 
deliveries with no abortions. For the past vear the 
periods had been irregular, for past 6 months there 
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Fig. 19. Inconstant area of leucoparakeratosis (right) of 
anterior lip changing into hyperkeratosis with keratohy- 
aline layer (left). 
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had been slight contact bleeding and yellow dis- 
charge. Patient missed one period and wanted to 
know if she was pregnant. 

Examination, January 31, 1923, revealed a small 
cystocele, retroverted and somewhat movable uterus, 
and the left adnexa thickened and tender. On both 
cervical lips there were small erosions. Tissue the 
size of a pea was taken from the erosion of the ante- 
rior lip, which appeared suspicious of malignancy, 
because of its rough appearance. Biopsy revealed a 
glandular, inflammatory, partly healing erosion. 
The squamous surface epithelium was partly shed; at 
the edge of the slide only there was a small piece of 
stratified epithelium—diagnosed ‘not suspicious.”’ 
The patient was treated with topical applications of 
pyroligneous acid and was discharged. Examination 
7 months later revealed a 3 months old pregnancy. 
She was delivered at term without any complica- 
tions. Six years later she again went through a nor- 
mal pregnancy. Both times she was delivered nor- 
mally at home. One year after her last delivery she 
returned to the hospital because of a slight contact 
bleeding. Upon examination a small cervical polyp 
and a slightly bleeding eroded area on the anterior 
lip was found. The erosion could not be broken 
through by a probe (negative Chrobak test). Scrap- 
ings from the lesion definitely established the diagno- 
sis of a superficial carcinomatous layer. The piece of 
tissue excised at the first examination, was mounted 
on paraffin, and cut into serial sections. Careful 
study showed a small area of carcinomatous tissue in 
the eroded glandular area which reached to the edge 
of the block, thus showing that it had not been radi- 
cally removed (Figs. 12, 13). In view of the old and 
the new findings, the uterus was extirpated. Sections 
through the cervix showed a narrow strip of carci- 
nomatous tissue in the region of the anterior lip. 
The carcinomatous tissue was resting on an inflam- 
matory stroma, partly extending over a glandular, 
inflammatory eroded area. There were several small 
cones, extending into the depth along the cervical 
glands; the longest of these did not exceed 1.2 milli- 
meters. The findings in this case are more remark- 
able than in the first case. At the time of the first ex- 
amination there was a small superficial carcinoma, 
proved by the serial section. This was partly re- 
moved, though not completely, through removal of 
the biopsy specimen. Nine years later the patient 
was operated upon. During this interval she went 
through 2 normal pregnancies and in spite of this the 
carcinomatous layer did not make very significant 
progress (Figs. 14, 15, 16). The invasion into the tis- 
sue was no deeper than the normal epithelium in the 
area of the healing erosion. 


The third case belongs to the second group. 
Carcinoma was diagnosed but the patient re- 
fused operation. 


Maria C., aged 45 years. Menstruation began 
when patient was 13 years old, was regular, occurred 
every 4 weeks, and lasted 3 to 4 days. Last men- 
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strual period occurred 3 months ago and patient 
wants to know whether she is pregnant or not. Upon 
examination the following was found: a somewhat 
enlarged, hard uterus anteflexed, slightly movable: 
adnexa and parametria negative. On the right side 
of the anterior lip there was a small, oval shaped, 
sharply defined area; the epithelium in this area ap- 
peared somewhat elevated and dull. Iodine applica- 
tion revealed a white, sharply defined area of leu- 
coplacia on a dark brown cervix. Scraping from the 
edge of the lesion showed a typical carcinomatous 
growth, with polymorphous cells, hyperchromatic 
nuclei, and atypical mitosis (Figs. 17, 18, 19). The 
patient refused operation or any other treatment, in 
spite of repeated warnings. Eighteen months later 
we prevailed upon her to return for an examination. 
Surprisingly enough, we found that the carcinoma 
tous lesion had not changed either in appearance or 
in size. Comparison between a sketch made at the 
first examination and the present condition defi- 
nitely proved that the small surface carcinoma had 
remained stationary during the 18 months period. 
The part removed at the first curettement had been 
restored, yet with no increase in size. The second 
biopsy showed carcinomatous surface epithelium of 
exactly the same type as*that taken 18 months 
before. 


SUMMARY 


These 3 cases illustrate clearly that there is 
not only a biological but a morphological anal- 
ogy between early carcinoma of the cervix and 
Bowen’s dermatosis. The period of surface 
growth is exceptionally long in both types of 
carcinoma. Months, sometimes several years, 
pass before the surface carcinoma begins to 
penetrate the deeper tissues. The spread into 
the lumina of the glands should not be re- 
garded as invasive, because the normal epi- 
thelium has the same tendency in healing ero- 
sions. The two dimensional superficial growth 
of the carcinomatous layer also is very slow. 
Our cases show that many months may pass 
before there is any appreciable change in the 
size of the lesion. Rapid and excessive growth, 
which has always been ascribed to malignant 
tumors, apparently does not occur until the 
carcinoma has reached a definite size, a cer- 
tain amount of superficial disintegration, and 
some invasive growth. This may be called the 
secondary stage (Paltauf) and is characterized 
by the spread along the lymph spaces and by 
way of the lymph vessels to the lymph nodes. 
In the primary stage the malignancy is con- 
fined to its primary site and is characterized 
by slow growth. 
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The primary stage of solid cervical carci- 
noma lasts several months, sometimes a few 
years. This fact that the primary stage of 
carcinoma of the cervix, which represents 9o 
per cent of all carcinomas of the uterus, lasts 
‘or some time makes early diagnosis possible. 
fo make early diagnoses possible periodic 
‘xaminations, at least twice a year, would be 
necessary. Periodic examination would guar- 
antee a patient that in case she developed car- 
inoma of the cervix, the growth would be 
recognized as carcinoma at a phase early 
enough in development to assure permanent 
cure in probably 95 per cent of the cases. 
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NOTES ON CUTANEOUS 


HEALING IN WOUNDS 


J. HERBERT CONWAY, M.D., New York, New York 


HE attention of the surgical world is so 

centered upon the serious problems of 

morbidity, mortality, and functional 

results of surgery that it may seem 
elementary to present the subject of the healing 
of the skin in clean incised wounds. However, in 
the course of examination of nearly 1,000 healed 
wounds in the surgical follow-up clinic of the 
New York Hospital, the variation in the degree 
of fibroblastic response in healing by first inten- 
tion was so great that the subject was deemed 
worthy of study. 

Excellent observations on the physiological 
rules governing the rate of cicatrization in wounds 
may be found in the experimental works of 
Carrel, Carrel and Hartman, and DuNoiiy (4). 
These investigators have shown that a healing 
wound undergoes a latent or quiescent period 
which ends abruptly and is followed by a period 
of contraction. DuNoiiy (5) developed a mathe- 
matical equation by which the rate of healing in 
a given wound can be expressed, its normal 
course predicted, and the time of its completion 
forecast. Howes, Sooy, and Harvey demonstrated 
by experimental work on animals that the tensile 
strength of a healing wound depends upon the 
The maximal 


firmness of fibroblastic response. 
strength of the wound, according to their studies, 
is attained in from 10 to 14 days. It is well known 
that the rate of cicatrization as well as the extent 
of fibroblastic response varies in different indi- 


viduals. Furthermore, these variations may be 
influenced by alteration of certain external fac- 
tors which are under the control of the surgeon 
during incision, suture, and subsequent care of 
the wound. The experiments performed by Clark 
suggested to him that epidermization is unaffected 
by diet. Ebeling’s work with experimental ani- 
mals led him to the conclusion that increase in 
environmental temperature may accelerate the 
rate of cicatrization. 

It is the purpose of this paper to point out that 
certain details in the technique of surgical inci- 
sion and suture have a direct effect upon the 
degree of fibroblastic response in a clean incised 
wound and also upon the ultimate cosmetic 
result. This observation is based on the appear- 
ance of scars, photographed 1 to 3 years after 


From the Department of Surgery of the New York Hospital 
and Cornell Medical College. 


operation, and consideration of the ultimate 
result in relation to the variations in the surgical] 
technique employed. 

TECHNIQUE OF INCISION 

Incisions should be made parallel to Langer’s 
lines of elasticity of the skin, if minimal cutaneous 
cicatrization is desired and widening of the scar 
is to be avoided. In operations about the face 
and neck, the direction of these lines of elasticity 
is usually observed since they can be defined 
easily through facial grimace. However, in opera- 
tions on the abdomen and extremities, primary 
importance is attached to exposure of the wound 
and attention rarely is paid to the direction of 
the incision as regards cutaneous tension. 

Lower quadrant abdominal oblique incisions. In 
Figure 1 is shown a photograph of an oblique 
right lower quadrant abdominal incision made 
for hernioplasty. The gradual widening of the 
scar toward the lower end of the incision is a 
common observation in wounds obliquely placed 
in this anatomical region. This photograph was 
taken 1 year after operation had been performed 
and the wound had healed per primam. It has 
been noted repeatedly that when obliquely placed 
lower quadrant abdominal incisions are made, 
they show a wider separation of the cutaneous 
margins at the lower end of the wound than in 
the upper portion. The variation in the degree 
of tension on the wound margins at the upper 
and lower ends is reflected in the greater width 
of the resultant scar in its lower portion. These 
observations have led me to the belief that the 
lines of elasticity of the skin run transversely in 
the suprapubic area rather than obliquely vertical 
as Langer’s diagrammatic figure represents them. 
It is recalled that Langer’s observations regarding 
cutaneous tension were made on cadavers. It is 
possible that the physiological elasticity of the 
various surface regions may be different in the 
living subject. Observation of 100 patients in 
whom oblique right lower quadrant incisions for 
appendectomy or hernioplasty had healed by 
first intention showed this same type of widening 
of the cutaneous scar at the lower end of the 
wound in 62. In 37 patients the cutaneous 
healing was ideal; fibroblastic response was mini- 
mal. In 1 patient, a tendency to keloid formation 
was manifested. 
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Fig. 1. 

Fig. 1. C.A. Photograph of scar taken 1 year after 
inguinal hernioplasty. Note the fine linear cutaneous scar 
in the upper portion of the wound and the widening of the 
scar to the width of 1 centimeter in the lower portion 
of the wound. 

Fig. 2. B.S. Variation in degree of fibroblastic response 
at different levels in the same incision. In the upper 
portion of the wound the cicatricial response is minimal 
and healing is ideal. In the lower portion the scar is hyper- 
trophic. Operation was performed for gall-bladder 
disease. Photograph was taken 3 years after operation. 
The patient did not gain weight after operation. The 
wound healed per primam. It is believed that this variation 
in fibroblastic response can be explained only on the basis 
of variation in the technique of incision and suture at the 


TABLE I.—OBLIQUE INCISIONS IN RIGHT LOWER 
QUADRANT OF ABDOMEN 
No. cases 
Uniform widening of scar 
Ideal healing—minimal scar 


Widening of scar at lower end 
Keloid formation 


Technique of incision of the skin. It is well 
known that it is important to hold the skin taut 
while it is being incised so that incision may be 
made sharply at a right angle to the flat cutaneous 
surface. If this technique is not followed the 
operator may divide the layers of the skin in an 
oblique plane—the so called “beveled” incision. 
It is difficult accurately to suture the edges of 
such an incision in close approximation. 

Vertical incisions in the right upper quadrant of 
the abdomen. Diffuse widening of the abdominal 
scar to a width of 0.8 centimeter or more was 


Fig. 2. 
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Fig. 3. 

two levels in the wound. Probably this incision was 
beveled in the lower part and the cutaneous edges in that 
area were poorly approximated in the suture. 

Fig. 3. M.R. Photograph of scar of right rectus incision 
made for cholecystectomy. Photograph taken 2 years 
after operation. This patient did not gain weight in 2 
year period after operation. Note the segments of fine 
linear cicatrix alternated with areas of hypertrophic scar. 
The upper segment with excessive reaction represents the 
point of emergence of the abdominal drain. The lower 
segment of hypertrophic scar can be accounted for only 
by beveling of the incision or by poor approximation of 
the cutaneous margins in the technique of suture. There 
was no infection and no separation of the edges of the 
skin after removal of sutures. 


noted in 118 of 225 patients in whom vertical 
incisions had been made in the right upper quad- 
rant of the abdomen in operations on the biliary 


tract. Additional factors which, it is believed, 
influence unfavorably the healing of wounds in 
this area are the increased mobility of the upper 
abdominal area due to respiratory movement 
and the tendency of many patients to gain 
weight after operation. It is felt that the con- 
stant motion of the upper abdominal wall may 
increase cutaneous tension and thus exert force 
on the line of healing at a time when the maximal 
tensile strength of the wound has not yet been 
reached. Postoperative gain in the weight of the 
individual is accompanied by an increase in the 
volume and depth of the panniculus adiposus so 
that cutaneous tension is also increased by this 
factor. An increase in weight of 10 to 30 pounds 
in the postoperative period has been considered 
sufficient to cause an increase in cutaneous tension 
in the region of the right upper quadrant wound. 
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Fig. 4. 

Fig. 4. C.T. Scar of an upper right rectus incision made 
in operation for gall-bladder disease. Here again the 
areas of hypertrophic scar are irregularly alternated with 
finely healed scar. Photograph taken 3 years after opera- 
tion. The patient did not gain weight after operation. 
There was no infection and no separation of the edges of 
the skin after removal of the stitches. 

Fig. 5. O.P. Shows hypertrophied scar in the long leg 
of a hockey-stick incision made for cholecystectomy. The 
small upper angulated portion of the incision has not 
formed hypertrophic scar probably because its direction 
more nearly parallels that of Langer’s lines. 


Fig. 7. S.R. Photograph of a scar on the dorsal thoracic 
region resultant from the excision of an elliptical segment 
of skin and subcutaneous fat. The cicatrix has widened to 
3 centimeters. Adequate mobilization of the lateral flaps 
by undercutting might have given more ideal cutaneous 
healing. 


Fig. 5. 


Fig. 6. 

Fig. 6. C.S. Scar of midline lower abdominal incision 
taken 4 years after operation. Note the fine linear cicatrix 
in the upper portion of the wound. The hypertrophic scar 
in the middle can be accounted for only by beveling of the 
incision or poor approximation of the cutaneous margins 
in the technique of the suture. The nodule of hyper- 
trophic scar at the lower end of the incision represents a 
point at which minor infection with draining sinus was 
present. A catgut suture was expelled from this point. 
This type of localized nodular hypertrophic scar is often 
seen in wounds which have been sutured with catgut. 


Of 118 patients whose scars showed diffuse 
widening, 89 had gained 10 to 20 pounds in 
weight, while in 60 of the 84 patients who showed 
ideal linear scar formation there was no significant 
gain of weight. 


TABLE II.—VERTICAL INCISIONS IN RIGHT 
UPPER QUADRANT OF ABDOMEN 
No. cases 
Uniform widening of scar to 0.8 cm. or more 
Ideal healing—minimal scar..................05: 
Healing with irregular scar. . ,. 
Keloid formation 


In 23 patients irregular healing of the upper 
abdominal scar was noticed. It is believed that 
this segmental alternation of finely healed cicatrix 
with areas of hypertrophic scar is due to the 
following factors: infection at the point of emer 
gence of abdominal drains; beveling of the inci 
sion; and irregular approximation of cutaneou- 
margins in the suture of the edges of the skin. 
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Fig. 8. Fine arterial silk used for approximation of the 
edges of the skin in wounds about the face is shown in 
comparison with the ordinary No. 5 fine black silk. The 
material used for the crépe lisse dressing is purchased at 
any department store as indestructible flat chiffon. 


Lower abdominal vertical incisions. In 25 mid- 
line incisions in the lower abdominal region, 
made for operations on the female pelvic organs, 
cutaneous healing was ideal in only 12. In none 
of the patients was diffuse widening of the scar 
noted as in the study of upper abdominal wounds. 
In the other 13 patients the scar showed segments 
of hypertrophic scar. All but 2 of these wounds 
were sutured throughout with catgut. The fact 
that a suture of catgut excites more cellular 
reaction than does a silk suture was pointed out 
by Halsted (7). Howes has recently demon- 
strated in experimental wounds that those sutured 
with silk showed fibroblastic proliferation earlier 
and the wounds accumulated strength more 
rapidly than did those sutured with catgut. The 
frequency with which these wounds, sutured 
with catgut, drain seropurulent material from 
small openings in them probably accounts for the 
irregular scar formation in these cases. 


TABLE III.—INCISIONS IN MIDLINE OF LOWER 
HALF OF ABDOMEN 


Uniform widening of scar to 0.8 cm. or more 
Ideal healing—minimal scar 

Healing with irregular scar 

Keloid formation 
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Fig. 9. A.R. Photograph of scar taken 1 year after 
pericardiectomy. Note the hypertrophic scar in the 
upper transverse arm and the vertical portion of the 
incision. The lower transverse portion has healed without 
hypertrophic scar formation. 


Cervical incisions. Of 50 patients in whom the 
usual “collar” incision was made for thyroidec- 
tomy, healing was ideal in 41 patients. In the 


TABLE IV.—CERVICAL INCISIONS (“‘COLLAR” 
INCISIONS FOR THYROIDECTOMY) 
No. cases 
Uniform widening of scar to 0.8 cm. or more 
Ideal healing—minimal scar 
Healing with irregular scar 
Hypertrophic scar—slight 
Keloid formation 


g others there was slight hypertrophic reaction 
throughout the scar. In none of the patients was 
irregular cutaneous healing noted. The high 
percentage of cases in which healing was ideal is 
thought to be due to the fact that, in the tech- 
nique of the suture of the “collar” incision, the 
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platysma muscle is neatly sutured in a plane 
separate from the line of suture of the skin and 
that cutaneous tension is relieved by the wide 
undercutting of flaps necessitated in the opera- 
tion for thyroidectomy. 

TECHNIQUE OF SUTURE 

In an attempt to obtain more accurate approxi- 
mation of the incised margins of the skin, fine 
arterial silk threaded on small straight needles 
of. the milliner’s type has been used (Fig. 8). 
This very fine suture material allows for accurate 
coaptation of the edges of the skin and its use is 
particularly valuable in the suture of wounds on 
the face. Inflammatory reaction about this very 
fine silk is much less than that about horsehair 
and stitches of this material leave no unsightly 
suture marks on the face. It is difficult to work 
with because of its fine caliber. When this su- 
ture material is applied with the on-end mattress 
stitch ideal approximation of the cutaneous mar- 
gins may be achieved. 

The use of the crépe lisse dressing as advocated 
by Halsted (8) is a valuable adjunct in the post- 
operative care of the wound (Fig. 8). This 
dressing consists of a patterned piece of inde- 
structible chiffon. The material is firm, inelastic, 
and smooth. Impregnated with collodion it is 
applied directly to the surface of the skin or, if 
the wound be not completely healed, over a layer 
of silver foil. In my opinion, this dressing is an 
invaluable aid in limiting the stress on a sutured 
wound when it is in the early stages of healing 
and before its maximal tensile strength has been 
reached. 





SUMMARY 


In order to promote ideal cutaneous healing o/ 
wounds and minimal cicatrization the following 
points in the technique and suture of clean sur 
gical wounds are emphasized: the importance o/ 
placing the long axis of an incision parallel tc 
Langer’s lines of elasticity of the skin wheneve: 
possible; attention to the technique of incision so 
that the incision into the skin is not beveled: 
adequate undercutting of the skin and sub- 
cutaneous tissue flaps so that tension on the 
cutaneous line of suture is minimized; the use of 
silk ligatures and sutures; and the use of fine 
arterial silk for approximation of the edges of the 
skin in the suture of wounds of the face. 
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THE RATE OF EMPTYING OF THE HUMAN GALL 
BLADDER IN PREGNANCY 
MAUDE M. GERDES, M.D., and EDWARD A. BOYDEN, Ph.D., Minneapolis, Minnesota 


INCE von Recklinghausen’s notable 
discovery (1880-1887) that go per cent 
of women having gall stones have been 
gravid at least once and the subsequent 

finding by Courvoisier (1890) that three times 
as many women have gall stones as men, 
pregnancy has been considered to be one of 
the major factors in the development of 
cholelithiasis.’ With the advent of the Graham- 
Cole method of cholecystography (1924), cer- 
tain other corroboratory facts became avail- 
able: first, it was noted that in pregnancy the 
gall bladder visualizes more slowly (D’Amato 
and Gmelin, 1927; Clauser, 1929) and remains 
visible longer (Kalk and Schoendube, 1926; 
Clauser, 1929); second, that gall-bladder bile, 
as recovered from the duodenum after injec- 
tion of pituitrin, is more concentrated in preg- 
nant women than in others (Kalk and Schoen- 
dube); and, third, that the gall-bladder sedi- 
ment of such individuals frequently contains 
small cholesterin crystals (D’Amato and 
Gmelin). These facts all seemed to point to 
the existence of a gestational biliary stasis, 
but Boyden’s statistical studies of 1927-1937 
—showing among other things that, after 
puberty, the gall bladder empties more rapidly 
in women than in men (a sex difference that 
persists even unto old age, Boyden and Gran- 
tham, 1936)—have made it imperative that a 
statistical analysis of the rate of emptying of 
this viscus be made in pregnancy. 

The first direct proof that gestation retards 
evacuation of the gall bladder in mammals 
must be attributed to Mann and Higgins 
(1927). Working primarily with the thirteen- 
striped gopher, a small rodent that could 
be examined in large numbers as it becomes 
pregnant upon emerging from hibernation, 


1For general substantiation of these figures and for more recent 
statistics of the incidence of gall stones in men and women, see 
Schaefer (1932). 
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these authors found that while the non-gravid 
animal regularly exhibited an empty gall blad- 
der 4 hours after a meal of egg yolk and cream, 
only slight emptying was observed in the early 
stages of pregnancy and that from the mid- 
dle of pregnancy to term there was no evi- 
dence of emptying at all. Scattered obser- 
vations on other laboratory mammals seemed 
to support this view, but Whitaker and Emer- 
son (1928)—after roentgenographing 5 cats, 
3 of which showed only moderate emptying 
at 2 to 4 hours postcibum, and 2 human cases 
(x of which had 20 gall stones)—concluded 
that “pregnancy in itself exerts no inhibitory 
effect upon the emptying of the gall bladder.” 

Curiously enough, the earlier cholecysto- 
graphical studies of pregnant women seemed 
to support this view. Thus Levyn and Aaron 
(1928) having visualized the gall bladder in- 
travenously in 10 of 17 primipare who had no 
history of biliary tract disease, reported that 
in these 10 individuals the response to the 
Boyden meal was prompt and that adequate 
diminution or complete disappearance of the 
shadow occurred during the first, second, and 
third hours after the meal. Incidentally, the 
first picture was not taken until the end of 
the first hour postcibum. 

The next study, by Fogelson (1929), yielded 
similar conclusions. Employing the oral meth- 
od, this author was able to visualize the gall 
bladder in only 15 of 43 pregnant women, but 
he reported that in these 15 the biliary vesicle 
emptied within the normal period (which the 
author does not define) following a fat meal 
of 2 eggs, half a glass of cream, and butter fat. 

According to Schaefer, Dellepiane (1929) 
reported that in the second trimester the gall 
bladder empties even faster than normal. 

Close upon these initial studies came three 
articles that supported the contrary view. In 
each case the intravenous method was used. 
First, Naegeli reported that in 23 primi- 
gravide (5 to 9 months pregnant—mostly 
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women about 20 years old without any his- 
tory of hepatic or cholecystic disease) the 
emptying of the gall bladder was markedly 
delayed in 70 per cent of cases; i.e., 50 to 60 
minutes after ingestion of 3 egg yolks, empty- 
ing had “hardly begun” and after 6 to 8 hours, 
the gall bladder was little more than half full. 

More detailed figures were given in a sub- 
sequent study by Westphal and Gleichmann 
(1930-1931). Using Bronner’s rough method 
of inspecting the size of gall-bladder shadows 
after a meal of 3 egg yolks'—his normal cri- 
terion being that by 1 to 134 hours the area 
(?) of the shadow be, at most, only 1/6 or 1/7 
the size of the shadow at the beginning of the 
meal—these authoxs found that 6 of the 18 
women tested were normal (most of the 18 
being primigravide and pregnant from 1 to 5 
or 6 months). The other 12 showed marked 
delay in emptying. Details are given of each 
case, but the data are in such approximate 
and inconstant form that it is not possible to 
obtain mean values of the rate of emptying. 

The last of this series, by Schaefer (1933), 
involved a study of 29 healthy women, mostly 
primipare in the second half of pregnancy. 
Of the 27 cases in which the gall bladder was 
visualized, no change in the size of the gall 
bladder was said to be noticeable 15 minutes 
after a meal of 3 egg yolks. This statement, 
however, is not confirmed by tracings of 
cholecystograms from 4 of the author’s 27 
cases; for in 3 of the 4 (see his Figs. 6, 10, and 
14) there is a distinct reduction in size at the 
end of the first 15 minutes. Further, it was 
stated that ‘‘often” the gall bladder exhibited 
a large residue at 6 hours, and that “all” gall 
bladders showed delayed emptying. Except 
for the few illustrations no data were given 
for the 27 cases. 

Surveying these articles, which fall into two 
contradictory groups, it is apparent that with 
the possible exception of Westphal and Gleich- 
mann’s study, conclusions have been based 
upon general impressions. No article, for in- 


1This test meal, known in Germany and Italy as ‘“‘Bronner’s” is a 
modification of the original “Boyden meal.’’ It recognizes the senior 
author’s discovery, in 1923, that ge yolk is the natural food most potent 
in emptying the mammalian gall bladder—an observation which was 
extended by him, in 1925, to include the human gall bladder. In its 
crude form, however, egg yolk is unpalatable; also the cream that formed 
the other component of the original meal is unnecessarily rich. Therefore 
for many years the writer has used 4 egg yolks mixed with an equal 
amount of milk (the whole seasoned with a pinch of sugar and a drop 
of vanilla) as being the most satisfactory for the purpose. 
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stance, supplies enough detailed information 
to construct a mean curve of emptying for 
the group studied. Yet in the absence of this 
no one seems to have resorted to the device 
of testing the same individual twice, that is, 
during pregnancy and then afterward. Nor 
do any of these studies provide adequate nor- 
mal controls. Even Bronner’s method of esti- 
mating the size of the gall-bladder shadow at 
1% hours postcibum falls far short of fur- 
nishing an adequate idea of the rate of empty- 
ing since normal gall bladders, on the average, 
empty two-thirds to three-fourths of their con- 
tents within the first 40 minutes after a meal 
of egg yolk and some empty all but a minute 
residue in 15 to 20 minutes (Boyden, 1928, 
etc.). Nor is the method of guessing at the 
size of shadows satisfactory. As an illustra- 
tion of this we have computed the relative 
volumes of the gall bladder in the 1 case in 
which Westphal and Gleichmann present 
cholecystograms. Where these authors say 
that at 35 minutes postcibum (their Fig. 3, 
cholecystogram 2) there has been “no empty- 
ing,”’ we find a volume loss of 11.5 per cent; 
at 95 minutes postcibum (their Fig. 3, chole- 
cystogram 3) where the gall bladder is said 
to be “half full,” the volume loss is 71.3 per 
cent; and at 155 minutes postcibum (their 
Fig. 3, cholecystogram 4) where the shadow 
is said to be “the same,” the volume loss is 
74.9 per cent; even if the 35-minute reading 
be considered as unity, there is still a loss in 
volume at the 95-minute reading of 67.6 per 
cent. Finally, it is not clear at what point in 
the cycle retardation in emptying occurs, if 
such be the case. 

Accordingly, it has seemed desirable to ap- 
ply to this important problem the same quan- 
titative methods that have made it possible 
to detect sex and age differences in the re- 
action of the gall bladder to a standard meal 
as well as its differing behavior in such closely 
allied diseases as peptic ulcer and carcinoma 
of the stomach. 


MATERIAL AND METHODS 


The material upon which this study is 
based, consists of cholecystograms of 21 
healthy pregnant women, 13 of them primi- 
gravide, most of the latter coming from insti- 
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tutions for unmarried mothers. With one or 
two doubtful exceptions each case was selected 
on the basis of a negative biliary and gastro- 
intestinal history.’ 

In view of the difficulties encountered by 
other investigators in visualizing the gall blad- 
der of gravid patients, it was deemed advis- 
able to use the intravenous method. The dye 
selected for this purpose was sodium phenol- 
tetraiodophthalein, since it was considered by 
the Mallinckrodt Company to be less toxic 
than its more familiar isomer and to be effec- 
tive in smaller doses. For each patient 2.5 
grams were dissolved in triply distilled water, 
filtered through fine paper, and sterilized for 
15 minutes in a boiling water bath. The 
intravenous set-up was such as to permit 
substitution of saline for the dye whenever 
expedient. The solutions were kept warm in a 
water bath and run in by the gravity method, 
over a period of from 30 to 50 minutes. In 
each case the dye was preceded and followed 
by 100 to 200 cubic centimeters of saline in 
order to avoid any possibility of thrombosis. 
Several patients complained of some pain in 
the arm at the time the dye was introduced, 
but pain did not follow the course of the vein 
and seemed to be due to the position of the 
arm on the arm board. In general no un- 
toward results followed the use of the intra- 
venous method. 

For the purposes of this test, patients were 
admitted about 4:30 p.m. and hospitalized for 
the next 20 hours. At 5 p.m. they were given 
a light supper of tea and toast. The dye was 
then administered about 7 p.m. Later in the 
evening or early in the morning a high flushing 
enema was given. Twelve hours after the 
dye a preliminary roentgenogram was taken 
with the patient lying face down and sup- 
ported with pillows and sandbags, the lower 
abdomen being screened to protect ovaries 
and fetus. If the preliminary picture was 
satisfactory the patient was then given the 
modified Boyden meal* and x-ray films made 
at 0, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, and 45 
minutes postcibum. Subsequently, the chang- 
_ |The authors are greatly indebted to Dr. J. C. Litzenberg, Chief of 
the Division of Obstetrics and Gynecology, for the privilege of working 
with these patients and to Dr. Leo G. Rigler, head of the Department 
of Radiology, for the use of X-ray facilities. 


*Four egg yolks mixed with an equal amount of milk (the whole 
seasoned with a pinch of sugar and a drop of vanilla). 
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ing volumes of the gall bladder were com- 
puted from the ‘cholecystograms after the 
graphic method described in previous studies 
(Boyden, 1928; Boyden and Fuller, 1934). 


VISUALIZATION OF THE BILIARY VESICLE 


Of 21 patients that received the dye intra- 
venously, only 2 failed to exhibit a shadow of 
the gall bladder. One of them, (V.H., age 23, 
weight 179 pounds, pregnant 8 months) was 
a primigravida with an essentially negative 
gastro-intestinal history. The other (E. G., 
age 24, weight 176 pounds, pregnant 514 
months) had been gravid 3 times, the current 
pregnancy being characterized by much belch- 
ing and heartburn. It is probably not without 
significance that in both cases the weight of 
the patient was excessively high. In a third 
patient (A. S., age 20, weight 116 pounds, a 
primigravida, pregnant 2 months) the gall 
bladder was visualized well enough to warrant 
further study but it failed to empty, probably 
because the egg yolk was vomited imme- 
diately. A fourth case—a 43-year old multi- 
gravida (I. D.), not included in the 21—had 
gall stones. 

Although it is difficult to compare these 
findings with other reports in the literature, 
since complete information about individual 
cases is rarely given, our degree of success in 
visualizing patients approximates that of 
Schaefer’s (1933) rather than any of the others 
listed in Table A; i.e., through the first 7 
months it was not particularly difficult to 
visualize the gall bladder of healthy gravide. 
On the other hand, it was noted that in 4 of 
the 5 patients observed both antepartum and 
postpartum (Table IC) the intensity of the 
gall-bladder shadow was greatly improved 6 
to 8 weeks after parturition. (In the fifth 
case, E. H., it was distinctly fainter.) It is 
evident, therefore, that pregnancy does affect 
the degree to which the gall bladder is visual- 
ized even if it does not prevent it entirely.* 


3Among others, Benda also advances the theory that pregnancy af- 
fects the absorptive function of the gall bladder or the excretory function 
of the liver, but since he fails to state whether he used the oral or the 
intravenous method, his data cannot be compared, statistically, either 
with ours or with Schaefer’s material. According to his preliminary 
account, he examined 46 healthy gravida, 9 in the first half, and 37 in 
the second half of pregnancy. In the former group all gall bladders were 
visualized. In the latter group, the on bladder could be seen in only 
12 of 22 primigravide and in only 5 of 15 multigravide. Eighteen of the 
37 were examined in the puerperium. In 3, the gall bladder remained 
unvisualized as in latter half of pregnancy; in the other 15 it was visual- 
ized regardless of whether it had appeared in latter half of pregnancy. 
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TABLE I.—EMPTYING OF GALL BLADDER IN PREGNANCY 
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Westphal(1930-31) Intravenous 18? (trimester 1-|-2) 





TABLE A 
x Number 
Author Method Number tested ulanstined 
Levyn and Aaron i” 
(1928) Intravenous | 17 primipare 10 
Crossen and Moore 
(1928) Intravenous | 13 7 
Benda (1928) Oral? 37 (2nd half gestation) | 17 
Fogelson (1920) Oral | 58 | 15 
Naegeli (1920) Intravenous | 80 | 28* 
= 


Schaefer (1933) | Intravenous | 29 








*Indicates good series of cholecystograms; not test of visualization. 


RATE OF EMPTYING IN FIRST TRIMESTER 


During the 2 years that these cases were 
being collected every attempt was made to 
obtain as many early pregnancies as possible, 
the only available source of supply being the 
Outpatient Prenatal Clinic of the University 
Hospitals. Unfortunately, most of those who 
came early in pregnancy were admitted for 
hyperemesis, pyelitis, or other complications 
that rendered the subject unfit for our pur- 
pose. Hence the material is limited to 5 healthy 
patients, 4 of them being multiparz. The in- 
dividual curves of emptying are shown in Fig- 
ure 1B. A glance at the last column of Table 
IA shows that at 40 minutes after the stand- 
ard meal, 4 of the 5 gall bladders had dis- 
charged from 66 to 78 per cent of their con- 
tents, as compared with the nulligravid mean 
of 73 per cent. The fifth case (A. R.) had been 
troubled with emesis and had vomited part 
of the meal between the 20 and the 30 minute 
pictures.! Even including this case the mean 
rate of evacuation for the first trimester is 
thus only a little slower than the rate for the 
nulligravid controls (Fig. 5A), the difference 
being not statistically significant. 


EMPTYING OF THE GALL BLADDER IN THE 
SECOND AND THIRD TRIMESTERS OF 
PREGNANCY 


For this period 13 healthy individuals were 
available, 10 of them being primigravide. 


‘We would interpret this cessation of emptying as being due to reverse 
peristalsis of the duodenum rather than solely, if at all, to a spasm of the 
sphincter of Oddi; because it has been shown in a cat that in spite of the 
fact that the gall bladder exerted enough pressure to inject the hepatic 
ducts, bile was unable to escape into the intestine while antiperistalsis 
of the duodenum was in progress (Boyden, 1926, Plate 1). Doubilet and 
Colp’s recent statement that vomiting causes a spasm of the sphincter 
of Oddi (as determined by manometer studies made with the aid of T- 
tubes inserted into the human common duct) must therefore be accepted 
with reservation. 
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Detailed information about this group is given 
in Table IB. The mean rate of emptying is 
indicated by the heaviest solid line in Figure 
5A. When compared with the curve for nulli- 
gravid controls (lowest solid line in the same 
figure) there can be no doubt that in the sec- 
ond and third trimester, some factor in ges- 
tation has retarded the emptying of these gall 
bladders. Indeed, when submitted to sta- 
tistical analysis it was found that there was 
not a single chance in a thousand that this 
difference could ke due to random sampling. 
Even when the best 8 cases were averaged 
(for individual curves, see Fig. 1A) the mean 
curve showed retardation (asterisk, Fig. 5A). 
The most striking differences, however, ap- 
peared when the same individuals were tested 
during pregnancy and then afterward. 


EMPTYING, 6 TO Q WEEKS POSTPARTUM 


It had been our intention to examine all 
pregnancy cases in the postpartum period 
also, but the unmarried status of most of these 
patients made it difficult to insure their re- 
turn. In 5 cases, however, we were successful. 
As far as could be ascertained, these are the 
only instances in which the rate of emptying 
of the gall bladder during pregnancy has been 
checked by postpartum studies of the same 
individuals. Naegeli states that he did so 
once, but gives no further information. 

When the two sets of curves of these primi- 
pare are compared (Figs. 2 to 4), three sig- 
nificant observations can be made. First, the 
gall bladder exhibits marked recovery in its 
rate of emptying 6 to 8 weeks after parturi- 
tion. At 40 minutes postcibum, for instance, 
the mean percentage of bile discharged by 
these 5 gall bladders is twice as great post- 
partum as during pregnancy (Fig. 5B). One 
would like to know exactly when this recovery 
takes place. We have not felt justified in dis- 
turbing the patient during the puerperium, 
but Schaefer (1933) reports a case in which 
pictures were made just before birth and con- 
tinued from 2 to 4 hours after birth. The 
claim was made that immediately after birth 
emptying became normal, presumably _be- 
cause no shadow was observed at 120 minutes 
postcibum—perhaps it was diluted out by 
filling—but the cholecystograms made at 15 
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Fig. 1. Individual curves of evacuation of gall bladder representing: A, cases of 
the second and third trimester that exhibited least retardation in emptying; B, 5 
cases from the first trimester of pregnancy. For original data, see corresponding 
initials of patients in Table I. Note that the slopes of the curves in the first few 
months (for the mean, see next to lowest curve in Fig. 5A) are steeper than those in 
the later months (for mean, see asterisk, Fig. 5A). C.c. bile, volumes of bile in gall 
bladder as computed from cholecystograms; 
standard meal (4 egg yolks and equal amount of milk, flavored with sugar and vanilla). 
Curves designated by a fraction (viz. E.S.) indicate that volumes have been plotted 


one-half size. 3 


and 60 minutes postcibum, i.e., between 2 and 
3 hours after birth (his Figs. 10 and 11) cer- 
tainly show delayed emptying. 

The second observation is that in 3 of 5 
cases the gall bladder is more distended dur- 
ing pregnancy than afterward (Figs. 2A, 2B, 
and 4A). Potter (1936) found 75 per cent 
distended in a series of 390 cesarean sections 
at term. 

_ jThird, retardation seems due primarily to 
an initial delay in emptying (compare mean 
curves of these 5 cases, Fig. 5B), i.e., to a fail- 
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ure of the gall bladder to empty at the time 
when the passage of egg yolk into the duo- 
denum should induce the greatest discharge 
of bile, namely during the first 20 minutes of a 
phase of emptying that averages only 32 min- 
utes (Boyden, 1928). 

Although we have studied only the first 
phase of emptying, which is always the most 
important, there is every reason to suppose 
that the lesser secondary phases would react 
the same way, the accumulated effect being 
then detectable at 114 hours postcibum, the 
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Fig. 2. Individual curves showing evacuation of gall 
bladder at different times in same patient. Note that the 
gall bladder is more distended and that its rate of evacua- 
tion is more retarded during pregnancy than after par- 
turition. (Other legends as before.) 


time at which Westphal and Gleichmann made 
their observations. 


THE CAUSE OF DELAYED EMPTYING IN 
PREGNANCY 


Among the numerous reasons advanced to 
account for ineffective discharge of bile in 
pregnancy is mechanical pressure exerted upon 
the biliary tract by the expanding uterus. 
But, Westphal and Gleichmann have pointed 
out that this does not become excessive until 
the late months of pregnancy. Since these 
authors found only partial emptying at 114 
hours in patients gravid less than 6 months, 
they were probably justified in assuming that 
mechanical pressure was not the primary fac- 
tor in this stasis of the gall bladder. Mann 
and Higgins also observed that when they 
placed small balls of paraffin inside the ab- 
domen of gophers, to simulate the distention 
of pregnancy, the gall bladders of these ani- 
mals emptied normally. It is instructive to 
note, however, that in the 4 patients in whom 
the gall bladder had been pushed into a hori- 
zontal position at the level of the tenth to 
twelfth ribs (Z. C., A. G., L. G., and M. Pa., 
Table IB), the rate of emptying had been re- 
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Fig. 3. Additional cases contrasting rate of emptying 
of a bladder in antepartum and postpartum periods. 


tarded. Position and pressure may, therefore, 
be contributory factors. 

To test the matter, experimentally, we 
planned to study the rate of emptying in a 
series of myomatous women in whom tumors 
of the uterus were large enough to reproduce 
the mechanical pressures of the third tri- 
mester of pregnancy. Unfortunately we were 
able to obtain only 1 such uncomplicated case 
for study, but the evacuation of the gall blad- 
der in this patient even exceeded the mean 
normal rate (Fig. 4B); for 81 per cent of its 
contents had been discharged by the 40 min- 
ute reading, notwithstanding the fact that 
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Fig. 4. Individual curves contrasting effect of pregnancy 
with a purely mechanical distention of the abdomen caused 
by tumors of the uterus. For cholecystograms of Mrs. 
Bu., see Figure 6. 
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Mean curves of evacuation of gall bladder of pregnant women, reconstructed 


from data in Table I. Vol. %, percentage of bile in gall bladder at a given time, the 
volume at 2 minutes after the standard meal (when the gall bladder first goes into 
tonus) being reckoned as unity; 2’, 8’, 12’, etc., minutes after standard meal. 


*Those 8 of the 13 gravid cases that showed least delay in emptying, after a standard meal. 


**Those 5 of the 8 that were nearest normal. 


tThose 5 of the 13 gravid cases that showed most delay in emptying. 


the tumor measured 20 by 14 by 8 centimeters 
(with a weight of 1200 grams) and was pal- 
pable three fingers above the umbilicus. From 
these figures it may be inferred that the 
uterus corresponded in size to that of a 7 
months’ pregnancy. Incidentally, the gall 
bladder of this patient contained a transverse 
congenital septum (Fig. 6) not unlike that 
which occurs a little lower down on the gall 
bladder in cases of the folded fundus. But as 
pointed out in a previous study of the “Phry- 
gian cap” (Boyden, 1935) such septa do not 
retard the rate of emptying any more than 
other congenital folds that occur normally in 
the neck and duct of the gall bladder. 

It is apparent, then, that one must look for 
some deeper-seated explanation of the biliary 
stasis of pregnancy, namely to a spastic con- 
dition of the sphincter of Oddi as first de- 
scribed for pregnant women by Westphal 
(1923). 

This investigator observed that, when the 
gall bladders of non-pregnant individuals were 
made to contract by injecting 30 cubic centi- 
meters of a 5 per cent solution of peptone into 
the duodenum, the amount of gall-bladder 
bile being aspirated could be increased by 
intravenous injection of pilocarpine: the 


theory being that pilocarpine acted like a weak 
vagal stimulation in accelerating the con- 
traction of the gall-bladder musculature. 
When, however, the same procedure was tried 
on 10 women who were gravid 3 to 9 months 
(and 4 non-gravide that were menstruating) 
the initial effect of pilocarpine was to inhibit 
the flow of bile for a period ranging from 3 to 
20 minutes, following which there ensued a 
rush of dark bile. Westphal explained this 
initial inhibition of emptying by the assump- 
tion that in gestation the organism was al- 
ready under increased vagal stimulation—as 
evidenced by such characteristic disorders of 
pregnancy as salivation, hyperemesis, and a 
tendency toward diarrhea—so that when pilo- 
carpine was given it acted like a strong vagal 
stimulation (in animal experiments) and there- 
fore produced at first a spasm of the sphincter 
of Oddi. 

Undoubtedly Westphal has eome very close 
to the probable explanation of this physio- 
logical aberration. At least, he must be cred- 
ited with having reproduced experimentally, 
by the use of peptone and pilocarpine, a com- 
parable reaction to that which frequently oc- 
curs when egg yolk is ingested by pregnant 
women—namely, a prolonged initial delay in 
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the emptying of the gall bladder following 
what would normally be an excitatory stimu- 
lus.? 

But whereas Westphal would attribute this 
longer pause of pregnancy to a “‘disharmony” 
of the autonomic nervous system, i.e., to a 
hypertonische motilitaets-neurose induced by 
the modified functions of the hypophysis, 
ovary or other endocrine organs—we would 
suggest that such a dyskinesia may be due 
equally well to the effect of hormones of preg- 
nancy acting directly upon the musculature 
of the bile duct. It has long been known, for 
instance, that they inhibit the rhythmic con- 
tractions of the uterus. In thus preventing 
premature expulsion of the fetus they may 
produce imbalance in other muscular tubes. 
Especially is this true of the ureters, the mus- 
culature of which, incidentally, originates at 
the same fetal period as the sphincter of Oddi 
(Schwegler and Boyden). Apparently these 
changes affect the upper and lower portions 
differently, even as the latter have a differing 
innervation and are said to react differently to 
pituitrin. Thus the section above the pelvic 
brim undergoes an atonic dilation which 
Traut and McLane have recently shown to 
be characterized by progressive diminution 
of peristaltic activity from the third to the 
seventh month, after which the upper ureter 
begins to recover its activity. The muscle 
around the juxtavesical portion, however, 
undergoes an hypertrophy that results in con- 
striction of the lower ureter (Hofbauer, 1928). 
Similarly the hormones of pregnancy may in- 
crease the tone of the sphincter of Oddi.? 

Furthermore, there are other serious objec- 
tions to applying to the human biliary tract, 
without qualification, Westphal’s deductions 
from animal experimentation. In the first 
place we have seen no convincing evidence 


‘Incidentally, Westphal frequently observed in non-gravid individuals 
a short delay in emptying, after pilocarpine, which he interpreted to-be 
the initial response of the sphincter to stimulation. This probably cor- 
responds to what one of us has described as.'the ‘‘two-minute pause”’ 
in the curve of emptying. It is not constant, but occurs so frequently 
as to be considered, perhaps, the typical reaction (see Fig. + Boyden, 
1928). By the use of numerous cholecystograms itis possible to show 
that it usually appears not simultaneously with the ingestion of food 
but immediately after the gall bladder first goes into tonus. On the basis 
of McMaster and Elman’s manometer studies on do (1926), this tem- 
porary interruption to emptying has been attributed to that increase in 
tone of the sphincter which commonly appears 2 minutes after ingestion 
ot tood. 

2Some, indeed, might consider that there is a closer parallel between 
the response of the ureter and extrahepatic biliary tract to pregnancy, 
namely, that the gall bladder undergoes atony at the same time that 
the sphincter increases its tone. But we have seen no indication that the 
gall bladder of pregnancy is atonic. 
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Fig. 6. Two cholecystograms from Case Mrs. Bu. 
showing unusually placed congenital septum of a nature 
similar to that found in cases of folded fundus (the so 
called “Phrygian cap”). In spite of this anomaly and a 
mechanical distention of the abdomen equivalent to a 7 
months’ pregnancy, the gall bladder emptied normally (see 
text and curve in Fig. 4B). A, cholecystogram taken at 
2 minutes postcibum; B, at 25 minutes postcibum. 


that emptying of the gall bladder in man (as 
contrasted with that in laboratory mammals) 
is under control of motor nerves. On the con- 
trary there is justification for believing that 
such control is minimal, perhaps restricted 
merely to tonus changes; for distention of the 
human duodenum with air or water, or the 
smell of food, merely produces changes in 
volume of the gall bladder comparable to the 
first tonus changes after food, i.e., it results in 
taking up the slack in the wall but does not 
result in discharge of bile (Boyden, 1928). 
Even more illuminating, however, are the 
experiments with faradic stimulation of the 
gut. In the cat, for instance, it is possible to 
inhibit the emptying of the gall bladder 
abruptly by tetanizing any portion of the in- 
testinal tract (Birch and Boyden, 1930). In 
man, however, no such reflexes passing from 
the digestive tube to the gall bladder can be 
demonstrated. The gall bladder continues to 
empty, in response to the mere presence of 
egg yolk in the small intestine, in spite of 
severe colic-like pains emanating from in- 
duced spasms of the gastric or duodenal mus- 
culature (Boyden and Rigler, 1934). 
Turning now to the sphincter of Oddi, the 
musculature of the human bile duct is strik- 
ingly different from the sphincter of the guinea 
pig and rabbit upon which Westphal has based 
his theory of biliary dyskinesia (Boyden, 
1937). In the guinea pig, for instance, there 
is a musculature of the ampulla (Westphal’s 
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“antrum’’) and a musculature of the duct of 
the ampulla (his “sphincter papillx’’). The 
peristaltic and expelling activity of the former 
he compares to the action of the pyloric por- 
tion of the stomach and the latter to the 
pyloric sphincter. In his pilocarpine experi- 
ments it is the former that first undergoes 
spasm and then expulsive activity. In man, 
on the contrary, there is no division of the 
muscle of the ampulla into proximal and distal 
parts. Indeed, the ampulla of Vater is rudi- 
mentary and the principal muscle of the 
duodenocholedochal junction is the sphincter 
choledochus which encloses the pre-ampullary 
portion of the bile duct (Schwegler and Boy- 
den, 1937). Due to the incompleteness of its 
longitudinal coat it cannot have any peris- 
taltic function. Therefore Westphal’s elabo- 
rate theory of antral and sphincteric segments, 
under respective control of parasympathetic 
and sympathetic nerves, breaks down when 
applied to man, notwithstanding Aschoff’s 
gratuitous transference of the guinea pig ter- 
minology to the human sphincter in 1923. We 
do not mean to imply, however, that the 
human sphincter choledochus may not be 
under nervous control. Whether it is primarily 
regulated by hormones or the autonomic sys- 
tem, or both, has yet to be proved. Never- 
theless, Westphal’s notable demonstration 
that the initial interruption in the flow of the 
bile—our “two minute pause’—is greatly 
prolonged in pregnancy, points clearly to the 
existence of a gestational hypermotility of the 
sphincter choledochus. 


THE RELATION OF PREGNANCY TO 
CHOLELITHIASIS 


From this account it is clear that in the 
second and third trimesters of pregnancy the 
emptying of the gall bladder is markedly re- 
tarded during the first part of a phase of con- 
traction that has been induced by the most 
potent food known to activate the gall-bladder 
musculature. It inevitably follows from this 
that the biliary vesicle must accumulate stag- 
nant bile during the period of gestation—the 
degree of stasis varying with the individual. 
Direct confirmation of this basic fact has re- 
cently been supplied by Potter (1936). First, 
he observed in 390 cesarean sections of preg- 
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nant women at term that approximately 75 
per cent of these supposedly healthy indi- 
viduals had a large globular, distended gall 
bladder. Second, an analysis of the contents 
of 58 of these biliary vesicles, withdrawn 
through a sterile needle at the time of section, 
showed a raised cholesterol and a surprisingly 
low bile-salt concentration—the latter com- 
parable to that found only in a damaged 
biliary vesicle. The fact that none of these 58 
gall bladders contained gall stones, however, 
does not militate against the possibility that 
in pregnancy the stage is set for the precipita- 
tion of cholesterol. While Neuman (1931) and 
Andrews et al. (1932) have stressed the im- 
portance of the lowered bile-salt content, 
Walsh (1933) reached the conclusion that 
altering the interrelationship of either the. 
cholesterol, fatty substances, bile salts, or 
acids in the gall bladder alters the ability of 
the bile to hold cholesterol in an aqueous 
solution. The sequence of events might there- 
fore be postulated as follows: Stasis resulting 
at first in an increasing concentration of bile 
salts, with resultant damage to the gall- 
bladder wall, alters the concentrating power 
of the mucosa and thereby changes the normal 
ratio of the constituents of the bile. If meta- 
bolic disturbance or infection be then super- 
imposed upon stasis, precipitation of stones 
might well follow. 


SUMMARY 


Detailed cholecystographic studies of 21 
healthy gravid women, following intravenous 
administration of iso-iodeikon, have shown 
that while the gall bladder could be visualized 
in 18 of them (85 per cent), 4 of the 5 that 
were tested both antepartum and postpartum 
exhibited improved concentration of the dye 
6 to 8 weeks after parturition. This finding 
points to a gestational alteration in the con- 
centrating power of the gall-bladder wall. 

The rate of emptying of the gall bladder— 
as tested by the modified Boyden meal—is 
not significantly different from the normal 
rate during the first 3 months of pregnancy, 
but in the second and third trimesters there 
is a marked retardation in flow, the mean 
discharge in 13 cases being only 52 per cent 
(at 40 minutes postcibum) as against the nor 
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mal nulligravid mean of approximately 73 
per cent. 

Even more significant is the comparison of 
the rate of emptying in the same individual 
before and after parturition. The mean dis- 
charge at 40 minutes postcibum in 5 patients 
subjected to this test, was only 38 per cent 
during pregnancy as against 71 per cent, 6 to 
8 weeks postpartum. 

On the basis of Westphal’s peptone and 
pilocarpine experiments with gravid women, 
this initial delay in the response to a motor 
meal is attributed to a hypertonic condition 
of the sphincter choledochus, i.e., to a physio- 
logical dyskinesia reflecting the changed hor- 
monal content of the organism in pregnancy. 
The evidence indicates that this delay is a 
lengthening of the normal ‘“‘2-minute pause” 
that usually occurs immediately after the first 
rise in tonus of the gall-bladder wall following 
ingestion of food. 

The resulting biliary stasis accounts for the 
distended gall bladders found at term in 75 
per cent of Potter’s large number of cesarean 
sections and for the thick, tarry contents of 
gall bladders at term which are characterized 
by a low bile-salt (and a high cholesterol) 
concentration that is comparable only to that 
In 


found in vesicles with a damaged wall. 
conclusion it is believed that the stasis of 
pregnancy sets the stage for the sequence of 
events which results in the greater incidence 
of gall stones among women that have borne 
children. 
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KRUKENBERG TUMORS OF THE OVARY 


Clinical and Pathological Study of 21 Cases 


EMIL NOVAK, M.D., F.A.C.S., and LAMAN A. GRAY, M.D., Baltimore, Maryland 


HE literature of Krukenberg tumors 

is not very extensive, especially when 

one considers that this tumor type 

has been recognized for more than 40 

years. From time to time single cases, or small 
groups of cases, are recorded, and, since the 
tumor represents the most interesting type of 
metastatic ovarian cancer, it has received 
much attention in numerous papers dealing 
with secondary ovarian cancer, especially in 
the discussion of routes of dissemination from 
the primary focus to the ovaries. There are 
only a small number of American contribu- 
tions to the literature of Krukenberg tumors, 
among which may be mentioned those of 
Major, Fallas, Jarcho, Hundley, and Andrews. 
What is a Krukenberg tumor of the ovary? 
It is probable that the concepts of many gyne- 
cologists and pathologists on this point are 
rather vague. The term should be limited to 
the pathological entity described by Kruken- 
berg in 1896, making allowance only for this 
author’s misinterpretation of its real nature. 
The tumor was originally described as a sar- 


From the Department of Gynecology, Johns Hopkins Medical 
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coma ovarii mucocellulare carcinomatodes, 
but Krukenberg’s description of its gross and 
microscopic pathological characteristics was 
otherwise quite accurate. The marked stromal 
reaction often seen, and in a minority of cases 
even suggesting sarcoma, together with the 
sparseness of the epithelial elements in many 
cases, led Krukenberg into the error of desig- 
nating these tumors as sarcomas. This mis- 
take was corrected by Schlagenhaufer in 1902, 
and this author deserves the credit for estab- 
lishing the epithelial origin of these growths, 
and for demonstrating the fact that in most 
instances they are secondary to carcinoma 
elsewhere, most often in the gastro-intestinal 
tract. This latter fact is responsible for the 
loose concept of some authors that all ovarian 
cancers secondary to gastro-intestinal cancer 
are Krukenberg tumors, which becomes 
apparent if one analyzes the cases in the 
literature. The definition must be much more 
circumscribed than this, and, if we are to 
continue this eponymic designation, should be 
limited only to those tumors, whether second- 
ary or primary, which assume the character- 
istics first described by Krukenberg. 


Fig. 1. Gross appearance of bilateral Krukenberg tumor secondary to pyloric cancer 
(Case 21). Patient, aged 45 years, had had gastric resection 2 years previously (see 


Figs. 2 and 3). 
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Fig. 2. Infiltrating carcinoma of stomach wall in Case 21. 
Fig. 3. Ovarian metastasis in Case 21. 


What are the characteristics, gross and 
microscopic, which entitle a tumor to inclu- 
sion under this designation? Grossly, such 
tumors are firm solid growths, usually of 
moderate size, almost always bilateral, and 
retaining the general shape of the ovary 
(Fig. 1). They are therefore rather kidney- 
shaped, though not infrequently moderately 


Fig. 5. Infiltrating carcinoma of stomach in Case 3. 
_Fig. 6. Photomicrograph showing transition from defi- 
nitely adenocarcinomatous areas to those which have a 
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Fig. 4. Krukenberg tumor in Case 3, secondary to gastric 
cancer shown in Figure 5. 


lobulated. External surface is smooth, with well 
developed firm capsule, with no tendency to 
become adherent to surrounding structures. 
On section, cut surface commonly of rather 
variegated appearance, some parts being quite 
firm, others finely spongy, still others degen- 
erated, hemorrhagic or cystic, while areas of 
gelatinous appearance are common. 


more typically Krukenberg appearance (Case 12). 
Fig. 7. High power of Figure 6, showing profusion of 
typical signet cells. 
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This variegation in the gross appearance of 
the cut surface parallels and is due to corre- 
sponding differences in the microscopic struc- 
ture in different parts of the tumor. The 
stroma in some parts may be firm and richly 
cellular, while in other areas it is edematous 
or genuinely myxomatous, as we shall present- 
|. discuss. In Krukenberg’s original paper, 
and in most of those which have been pub- 
lished since then, stress has been laid upon the 
sarcoma-like character of the stroma, the 
feature which led Krukenberg into his error 
o! classifying this tumor as sarcoma. We 
have not been impressed with the importance 
or frequency of this supposed sarcoma-like 
stromal reaction. Indeed, there is no case in 
our series in which the suspicion of sarcoma 
would seem justified by the stromal reaction 
to the epithelial growth. 

The epithelial elements may occur as clus- 
ters of well marked acini, though always, in 
the true Krukenberg tumor, showing various 
degrees of mucoid epithelial change. Often 
this is so extreme that the epithelial cells are 
completely melted down, leaving only the 
shadows of the original gland framework. 
The mucoid material may break through the 
gland wall and permeate the surrounding 
stroma, so that differential staining may re- 
veal mucin not only in the glands but also 
in the stroma. In still other parts of the 


_ Fig. 9. Microscopic appearance of primary adenocar- 
cinoma of colon in Case 9. 


Fig. 8. Gross appearance of unilateral Krukenberg 
tumor in Case 9. Inset shows primary annular carcinoma 
of colon. 


tumor the original gland pattern may be 
entirely blotted out, though small clumps or 
strands of epithelial cells may be scattered 
here and there in the stromal fields (Figs. 
2, 3, 4, 5, 6). 

The mucoid changes described explain the 
occurrence of usually large numbers of signet 
cells, in which the nucleus is flattened out 
against the cell wall by the accumulated 
secretion within the cell (Fig. 7). It is these 


Fig. 10. Disintegration of gland epithelium (Case 9). 
Adjoining areas show typical Krukenberg appearance. 
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Fig. 11. Primary non-mucoid adenocarcinoma of sig- 
moid in Case 8 (see Fig. 12). 
Fig. 12. Krukenberg tumor in Case 8, showing in some 


cells which have been most stressed in the 
microscopic diagnosis of these tumors, and 
which have suggested for them the very apt 
designation of carcinoma mucocellulare. 

The frequent persistence of adenocar- 
cinomatous areas makes the classification of 
some cases rather difficult, for all gradations 
may be seen between tumors which must be 
designated simply as secondary adenocar- 
cinoma, with more or less mucoid tendency, 
to tumors in which all trace of acinous struc- 
ture is lost. In other words, one finds tran- 
sitional pictures which suggest the Kruken- 
berg tumor may be only the end product of a 
mucoid adenocarcinoma which in the environ- 
ment of the ovary assumes the features which 
we look upon as characteristic of the Kruken- 
berg tumor. Our Case g is a good example 
of this group (Figs. 8, 9, 10). In this pa- 
tient the primary lesion was a mucoid car- 
cinoma of the ascending colon. The ovarian 
tumor shows in many places a_ typical 
mucifying adenocarcinoma, but in others 
the picture is entirely typical of the 
Krukenberg tumor, both grossly and micro- 
scopically. Signet cells are seen in large num- 
bers. We have felt justified in including this, 
with several other cases of the same general 
type, in our series. 


fields the presence of a moderate number of signet cells. 
Fig. 13. Primary Krukenberg tumor of ovary (case of 
Dr. C. J. Andrews, Norfolk, Virginia). 


In still other cases the tendency to mucoid 
changes has been much less striking, though 
present to some degree, and yet there has 
been the characteristic grouping of the epi- 
thelial elements in small clusters of tiny 
acini, or of epithelial cells, together with the 
characteristic stromal picture of Krukenberg 
tumors. Case 8 is an example of this type of 
tumor, and this, together with several others 
of the same general character, we likewise 
believe should be included in our group of 
Krukenberg tumors (Figs. 11 and 12). 

These, then, are the characteristics of the 
Krukenberg tumors in the proper sense of the 
term. From what has been said, it would 
seem that this neoplastic type is brought 
about by the development of a primarily 
mucoid adenocarcinoma in the ovarian envi- 
ronment, or by the acquisition of mucifying 
tendencies by metastatic tumors which at 
their original site give no indication of 
mucoid characteristics. Such a course is 
certainly not the invariable one pursued by 
gastro-intestinal cancers metastasizing to the 
ovary, for the great majority of such secondary 
growths develop as non-mucoid carcinomas, 
with the usual pattern of adenocarcinoma, so 
that they can not properly be considered 
Krukenberg tumors. 
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Raiford found that only 11.8 per cent of 
gastric carcinomas show the presence of 
mucoid material; for the small intestine the 
proportion is 14.3 per cent, the colon 30 per 
cent, and the rectum 24 per cent. This author 
distinguishes between ‘‘mucoid carcinoma,” 
a malignant growth rising from the mucin- 
forming elements, and ‘adenocarcinoma with 
mucoid degeneration,” characterized by the 
development of mucous deposits in a pre- 
existing adenocarcinoma. In the first group 
there would seem to be little doubt that the 
presence of the mucin is explainable as a 
result of hypersecretion of the tumor cells, 
and the same explanation would probably 
also apply to the second group, rather than 
that the mucoid change represents a degen- 
erative process, as some have suggested. In 
any event, our own material indicates that 
the Krukenberg tumor may be secondary to 
gastro-intestinal carcinoma of either of the 
two types named, and that, as a third possi- 
bility, the mucoid changes may develop in 
the originally gastro-intestinal carcinoma only 
after its transplantation to the ovary. 

When the primary gastro-intestinal tumor 
is of mucoid type, it is natural to expect the 
ovarian metastasis to have the same charac- 
teristics. On the other hand, in a considerable 
number of reported cases, as well as in a 
number of our own, the primary tumor shows 
no suggestion of mucoid change. Scirrhous 
carcinomas, and even linitis plastica, have 
constituted the primary foci in many cases 
in which, when transplanted to the ovary, 
the growth has developed highly mucoid 
characteristics. After all, this need not be 
wondered at, for mucoid changes are fre- 
quently noted in scattered areas of gastro- 
intestinal cancers of primarily and dominantly 
non-mucoid type, not only of the gastro- 
intestinal tract but also of the gall bladder or 
breast, either of which may constitute the 


primary seat of the malignancy in Kruken- 


berg tumors. 

While the primarily epithelial histogenesis 
of the Krukenberg tumor has now been 
firmly established, there remain two moot 
questions which have been extensively dis- 
cussed in the literature. The first of these 
deals with the route of dissemination of the 


OVARY 161 
cancer from the primary seat to the ovary. 
There is very little direct evidence on this 
point, the opinions of authors being almost 
entirely based on their concepts of cancer 
dissemination in general, together with cer- 
tain circumstantial evidence available on this 
particular problem. There are four possible 
routes to be considered: viz., (1) direct 
implantation on the ovarian surface of cancer 
cells, transported by the peritoneal fluid 
from the primary lesion into the pelvis; 
(2) lymphatic metastasis; (3) transportation 
of cancer cells by the blood stream; and (4) 
extension of cancer by direct continuity from 
an adherent intestinal cancer. The pos- 
sibilities, therefore, are, with the exception of 
the first, the same as those which must be 
considered in the explanation of secondary 
carcinoma in other organs, though it is of 
interest to stress that direct implantation, 
considered to be of little numerical importance 
elsewhere, is credited by many authors as 
being by far the most important factor in 
the spread of gastro-intestinal cancer to the 
ovary. This explanation was first suggested 
by Bucher in 1893, and it has been adopted 
by many, probably the majority, of writers 
on this subject. 

According to this view, carcinoma cells 
penetrate the wall of the stomach to the 
peritoneal surface and are then directed 
downward by the peristaltic movements of the 
intestines, this transportation being facili- 
tated by the peritoneal fluid. In the pelvis 
they encounter the ovarian surfaces, which 
are presumably rendered peculiarly prone 
to implantation because of the portals 
created by ovulation. It will be seen that 
this interesting viewpoint embodies a number 
of premises which are unproved and practi- 
cally unprovable. Some of them, moreover, 
lack the ring of plausibility. 

Even very tiny lesions of the pylorus, not 
discoverable except on microscopic examina- 
tion, have in some cases been associated with 
Krukenberg tumors of the ovary. It seems 
difficult to believe that in such cases cancer 
cells make their way to the serosa, and that 
a purposeful peristalsis carries them down- 
ward for ovarian implantation, without their 
planting themselves on the intestines, parie- 
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tal wall, or other structures which are known 
to be vulnerable to implantation in other 
forms of abdominal cancer. Moreover, if our 
ideas of ovulation are correct, the rupture of 
the follicle occurs through a very minute 
opening which is quite effectively sealed off in 
a short time, probably not over a few hours. 

Again, if implantation were the usual route 
for this extension, would one not expect to 
find the growth primarily on the ovarian sur- 
face? As a matter of fact, Krukenberg tumors 
are characteristically enclosed in a dense, 
smooth capsule, with no sign of surface growth. 
All this reasoning is obviously theoretical, but 
it at least throws serious doubt upon the 
importance of the factor of implantation in 
the origin of Krukenberg tumors. Indeed, 
there is an increasing skepticism among 
pathologists as to the importance and fre- 
quency of cancer produced by this mecha- 
nism, though none, so far as I know, denies its 
possibility. On the other hand, the evidence 
indicates that such instances of ‘“‘contact can- 
cer’ as are observed on the lips or on the 
vulvar labia can be much more adequately 
explained on the basis of lymphatic extension. 
The same statement applies to the cancer of 
the pleura which is not infrequently asso- 
ciated with cancer of the lung (McCallum). 

After all, the route of cancer dissemination 
which the studies of many years have estab- 
lished as by far the most important one for 
carcinoma in general is that by way of the 
lymphatic system. It is upon this concept 
that the surgical treatment of cancer is in 
large part based. And here the evidence 
available in many special fields, like that of 
the breast or the uterus, is indubitable. It 
would seem that the burden of proof should 
be placed upon any explanation of the origin 
of Krukenberg tumors which departs from 
this underlying concept, especially when the 
attempt is made to apply it as a universal 
rule. It must be admitted that the direct 
evidence on the importance of the lymphatic 
route in the explanation of the origin of 
Krukenberg tumors is very meager, and that 
it is harder to secure than in other fields of 
cancer investigation. In another form of 
secondary ovarian cancer, that associated 
with uterine adenocarcinoma, the lymphatic 


route is strongly suggested by the finding in 
grossly normal ovaries of small cancer nests 
in the lymphatics of the hilum, as shown in a 
previous paper by one of us (Novak). 

The retroperitoneal glands, which are in- 
volved in most cases of pyloric and other 
forms of gastro-intestinal cancer, are closely 
linked up with the lumbar glands, into which 
the ovarian lymphatics drain. Involvement 
of the lumbar glands in cases of Krukenberg 
tumor associated with pyloric cancer has been 
reported by Amann, but there has as yet been 
no very convincing demonstration of the 
transportation of cancer cells from the stom- 
ach, via the retroperitoneal and then the 
adjoining lumbar glands, to the ovarian 
lymphatics and then the ovary. This explana- 
tion obviously invokes the retrograde method 
of lymphatic dissemination, but the pos- 
sibility of this has been well established and 
is accepted by all pathologists. 

The fact that Krukenberg tumors are bi- 
lateral in nearly go per cent of the cases would 
suggest that the invading cancer cells reach 
the ovaries from a common distributing point 
having equal access to both organs, and the 
lumbar glands naturally suggest themselves 
as this distributing focus. The further fact 
that Krukenberg tumor, as well as most other 
types of ovarian cancer, is much more apt to 
involve the other ovary than any other pelvic 
or abdominal viscus makes this route seem 
the likely one. 

With reference to the possibility of metas- 
tasis to the ovaries by way of the blood stream, 
there would seem to be no doubt, though here 
again the lack of real evidence makes it 
necessary to depend upon such evidence as is 
furnished by cancer characteristics in general. 
There are some, like Ribbert, who believe 
that blood stream transportation more often 
explains Krukenberg tumors than does lym- 
phatic dissemination, and it is possible that 
this is the correct view. Certainly this seems 
probable as regards the occasional cases fol- 
lowing breast cancer, though even here one 
can not eliminate the possible importance of 
the lymphatic route. 

Little need be said as to the few cases in 
which the ovarian involvement has been 
explainable by direct extension from a gastro- 
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intestinal carcinoma, usually in the rectum or 
sigmoid, which has become adherent to the 
pelvic organs, so that direct extension into 
the ovaries was possible. 

The second moot point regarding Kruken- 
berg tumors is as to whether these neoplasms 
are invariably secondary or whether in the 
occasional case they may be primary. As to 
the secondary nature of the overwhelming 
majority there can be no question, and yet 
there is a small group of cases in the litera- 
ture in which it is difficult to escape the 
conclusion that in rare instances a primary 
ovarian cancer may conform in all respects 
to the definition of a Krukenberg tumor. 
Evidence based on operative findings is 
clearly of little value, as a primary pyloric 
carcinoma may be so minute as to escape 
detection by palpation, and there is always 
a possibility that small undiscoverable tumors 
may be present in some other part of the 
gastro-intestinal tract or in the gall bladder. 
Even at autopsy, such small primary growths 
may be missed, and conclusions based on 
any but the most complete and careful 
autopsy records are not valid in the assump- 
tion of a primary origin of the ovarian tumor. 

There are, however, several cases in the 


literature in which these specifications have 
apparently been fulfilled, and in which the 
evidence for a primary origin seems very 
strong. Among these may be included the 
cases of Schenk, Glockner, Sternberg, Frankl, 


Neumann, and Andrews. In most of these 
the evidence has consisted chiefly in the 
apparent elimination by postmortem studies 
or carcinomatous lesions elsewhere in the body. 
Microscopic examination of the stomach must 
be included, though this was not done in 
Schenk’s case. 

There is, however, another type of evidence 
which would seem to justify the conclusion 
that a Krukenberg tumor may be primary in 
the ovary. If such a tumor conforms patho- 
logically and histologically in all respects to 
the Krukenberg variety, and if careful clinical 
study as well as examination at operation fail 
to reveal any other tumor elsewhere, the 
assumption of primary ovarian origin would 
seem justified if the patient remains free of 
symptoms for a term of years after the opera- 
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tion. So far as we know, no case of Kruken- 
berg tumor of the common secondary type 
has been cured by the operation, death usually 
occurring within a comparatively short time, 
most often from the primary gastric lesion. 

In at least two reported cases, those of 
Andrews and Frankl, the requirements just 
mentioned appear to have been met. Through 
the kindness of Dr. Andrews, we have had the 
opportunity of studying his tumor pathologi- 
cally, and we agree with him that it is a 
typical Krukenberg growth, from both a gross 
and a microscopic standpoint. Dr. Andrews 
was good enough to have one of us (Novak) 
study this case clinically also. There was no 
evidence of any digestive disturbance, and a 
thorough study of the gastro-intestinal tract, 
including roentgenography, was negative. 
The operation was performed in 1933, and a 
recent letter from Dr. Andrews states that 
the patient is in excellent health, with no sug- 
gestion of recurrence 4 years after operation, 
and no evidence of carcinoma in any other 
organ. In such a case a skeptic would be 
justified in questioning the accuracy of the 
pathological diagnosis, but both the gross and 
microscopic findings in the original ovarian 
tumor, and their comparison with other 
typical Krukenberg tumors, would seem to 
offer no loop-hole in this regard. 

A somewhat similar case has been reported 
by Frankl, whose patient was well 3% years 
after removal of Krukenberg tumors of both 
ovaries, with no gastro-intestinal symptoms 
and with negative x-ray findings. A third 
case may perhaps be added, that of Neumann, 
though this seems less convincing. In this 
case the ovarian tumor, described as of 
Krukenberg type, was only partially remov- 
able. Careful palpation of the liver, stomach, 
and intestine showed no evidence of tumor, 
and no gastro-intestinal symptoms developed 
after operation. Seven years later the patient 
returned with a solid tumor mass filling the 
pelvis, but still with no evidence of a gastro- 
intestinal lesion. Palliative treatment with 
x-ray was begun, and g years after operation 
the patient was still living and in compara- 
tively good general health, with still no 
indication of gastro-intestinal cancer though 
the pelvic tumor was still present. 
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There are, after all, certain histogenetic 
possibilities in the explanation of primary 
ovarian cancers which may assume the 
Krukenberg type. Pseudomucinous epithe- 
lium is frequently encountered, especially in 
the common pseudomucinous cystadenoma. 
The generally accepted view as to the origin 
of pseudomucinous cystadenomas is that they 
represent teratomas in which an entodermic 
type of epithelium swamps out other elements, 
just as in thyroid tumors of the ovary (struma 
ovarii) the thyroid tissue blots out other 
teratomatous elements. There would seem 
to be no reason why the mucoid entodermic 
epithelium might not be the starting point 
of malignant tumors of a mucocellular type. 
That this variety of epithelium is of tera- 
tomatous origin is further indicated by the 
not infrequent occurrence in ovarian tera- 
tomas of small, often microscopic, cysts lined 
by epithelium identical with that seen in 
pseudomucinous cystadenomas. 

Other possible sources of this type of epithe- 
lium are in association with Brenner tumors 
of the ovary, as Meyer has shown, and in the 
so called Walthard cell nests or islets from 
which such tumors are believed to be derived, 
though numerically these are far less impor- 
tant possibilities than the one mentioned. 

While there is not the slightest doubt, 
therefore, that in the vast majority of cases 
the Krukenberg tumor is a secondary one, we 
believe that the evidence for a primary origin 
in a very small group of cases is very con- 
vincing. 

In view of the commonly secondary charac- 
ter of Krukenberg tumor, as well as of other 
types of ovarian cancer, examination of the 
ovaries should never be omitted at operation 
for pyloric or other gastro-intestinal cancers 
in women. The gynecologist, on the other 
hand, should explore the stomach and other 
abdominal viscera before proceeding with 
operations for ovarian cancer. Not infrequent- 
ly unwise or useless operations will thus be 
avoided, although in a number of reported 
cases both the primary tumor and the pelvic 
organs have been removed. In some of these 
the patients have survived for a considerable 
number of years, x-ray treatment having in 
some been used after operation (Neumann). 
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Our own material consists of 21 cases of 
Krukenberg tumor which have passed through 
our laboratory during the past 25 years, 
although this number includes 3 cases which 
have been previously reported by Hundley, 
and also the case previously reported by Dr. 
C. J. Andrews, of Norfolk, already alluded to 
in this paper. Most of these cases have 
occurred in our own clinic, but a number have 
come from outside sources. For their kindness 
in permitting us to include these we are 
indebted to Doctors Karl H. Martzloff, of 
Portland, Oregon; E. L. Bowlus, of Frederick, 
Maryland; I. C. Youmans, of Miami, Florida; 
F. S. Johns, of Richmond, Virginia; Clyde 
Hawley, of New York; and L. E. Daniels, of 
Detroit, Michigan. 

The ages of our patients varied from 22 to 
60 years, with an average of 42. Three 
patients were colored; the remainder, white. 
In 18 cases the tumor was bilateral; in 3, 
unilateral. In 6 cases the primary growth was 
demonstrated by operation or autopsy to be 
in the stomach, and in 5 others in the large 
intestine. In most of the others a possible 
primary tumor was either not sought for or 
not found. Ascites was noted in only 4 
patients (1500 to 3500 cubic centimeters) ; it is 
possible, however, that it may have been 
present in others. 

In all but 5 cases we have been able to 
secure more or less complete follow-up data. 
Thirteen patients are known to have died, 
all within relatively short periods after the 
operation (6 weeks to 14 months). In 3 other 
patients death was obviously imminent when 
the patients were last seen, all of these showing 
definite metastases, chiefly abdominal. In 4 
patients no follow-up data are available. 
Autopsies were done in 4 patients who died in 
the hospital, 3 of these showing more or less 
extensive metastases (1 to the retroperitoneal 
and celiac glands, 1 to the peritoneum, 1 to 
the omentum and liver). In the remaining 
case there were no demonstrable metastases, 
the patient dying from the primary growth, 
an annular carcinoma in the ileocecal region. 
In only 1 case, that of the presumably primary 
Krukenberg tumor of Dr. Andrews, has the 
patient remained well (4 years after the opera- 
tion was performed). 
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SUMMARY 


This paper is based upon the clinical and 
pathological study of 21 cases of Krukenberg 
tumor of the ovary. The gross and microscopic 
characteristics of this tumor are described, 
emphasis being put on the fact that only a 
minority of ovarian cancers secondary to 
gastro-intestinal carcinoma conform to the 
proper concept of the Krukenberg type. 
While other routes of dissemination, such as 
transperitoneal implantation, may explain 
the ovarian tumor in some cases, we believe 
that the lymphatic route is far more frequent- 
ly concerned in this, as in other forms of 
secondary ovarian cancer and of cancer in 
general. 

There can be no question that in the over- 
whelming majority of cases Krukenberg 
tumors are secondary, usually to some form 
of gastro-intestinal carcinoma, but we believe 
there is very strong evidence for a primary 
origin in the occasional case. In at least 2, 
and possibly 3, reported cases (including the 
case of Andrews, discussed in this paper), the 
tumors were quite typical, there was no evi- 
dence at operation of a primary lesion else- 
where, none developed after operation, and 
the patients were still in good health several 
years after operation. It is difficult to explain 
such cases except on the assumption of a 
primary origin in the ovary. 

The prognosis in the common secondary 
Krukenberg tumor is practically hopeless, as 
is indicated by the follow-up of our own cases. 
This is what one would expect in cancer 
which has already reached the stage of 


lymphatic dissemination necessary for trans- 
port of cells from the stomach, intestine, or 
gall bladder to the ovaries, assuming that 
this is the usual method of spread. 
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HE high mortality of appendicitis 

continues to be one of the most seri- 

ous problems before the profession 

today. Reference to statistics for the 
United States, the State of New Jersey, and 
the City of Newark, as shown in Table I, re- 
veals a startlingly high mortality and the 
ratio of deaths per 100,000 population runs 
surprisingly close in these three geographical 
areas. It may also be noted that the death 
rate has not materially lowered in the years 
quoted. 

This study is a record of a series of cases 
which have been managed by a uniform plan 
of procedure with minor variations. Presen- 
tation of such a series offers an opportunity 
for helpful analysis and criticism. It is also 
prepared for comparison. Such comparative 
studies will eventually evolve a fundamental 
solution to the problem of appendicitis. 

This statistical survey includes all cases of 
appendicitis admitted to the C. 2 Surgical 
Division of the Newark City Hospital during 
a 10-year period from 1927 to 1936, inclusive. 
There are 6 similar surgical divisions in this 
hospital. The hospital is a municipal institu- 
tion for the care of the indigent sick. There are 
no private departments. The majority of the 
cases come from the low economic levels of 
society. Usually this group is slow in seeking 
medical advice and often tries self medication 
first. This fact is one of the main reasons for 
the late admission of the patient to the hos- 
pital. All too often the disease has progressed 
far beyond the safety limit. 

All cases in this series came to operation. 
As soon as the diagnosis of appendicitis was 
made, operation was advised. If the disease 
was acute, operation was performed imme- 

From the C. 2 Surgical Division of the Newark City Hospital. 


diately. If the disease was not acute, the 
operation was performed on the next elective 
operating day. In case of doubt, in which an 
accurate diagnosis of appendicitis could not 
be made but in which there was presumptive 
evidence of acute appendicitis, operation was 
also done as an emergency. We believe that 
the error of operating in a case of doubtful 
diagnosis in which we find the appendix 
blameless is far less serious than failure to 
operate upon a patient later proved by necrop- 
sy or late operation to have had appendicitis. 


TABLE I.—STATISTICAL DATA 


Ratio per 
100,000 
popula- 

tion 


Deaths 
from 
appendi- 
citis 


Ratio to 
total 
deaths 


Total no. 


Population | “Geaths 





116,317,515 | 1,383,363 17,687 15.2 1.27 





118,560,800 | 1,343,356 18,100 15.3 





119,421,000 | 1,322,587 18,133 15.2 





120,122,200 | 1,308,529 17,111 14.2 





United States 


125,770,000 | 1,342,106 17,717 14.1 





126,626,000 | 1,396,903 18,129 14.3 





127,521,000 | 1,392,752 16,142 12.7 





3,979,546 45,747 602 15.1 





4,057,000 43,190 601 14.8 





4;T10,000 44,135 600 14.5 





4,155,000 42,826 531 12.7 





4,196,000 43,380 12.7 





41247,000 435547 12.0 





4,288,000 43,267 11.2 





480,000 5,857 





442,000 5,447 





445,000 5,306 





450,000 4,850 





452,000 5,128 





Newark, N. J. 


454,000 4,921 























455,000 4,996 
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Many of these operations have been done 
by the attending surgeons. On the other hand, 
virtually all the cases in which no complica- 
tions were found were operated upon by the 
house surgeon on the service with the assist- 
ance or supervision of an attending surgeon. 
In the event of complications, the operation 
was completed by the attending surgeon. Dur- 
ing this 10-year period more than 25 different 
house officers, in addition to the attending 
staff, have participated in this series. 


TECHNIQUE 


A definite plan of technique has been fol- 
lowed. Therefore, the results do not represent 
the work of an individual, but they do repre- 
sent the success or failure of a definitely 
planned routine uniformly carried out with 
minor variations. 

In the acute cases which are severely de- 
hydrated saline and glucose solution is used 
intravenously before operation. Neither mor- 
phine nor atropine is given before operation 
in the serious cases. In the elective group 
small doses of one of the barbiturates are used. 

The McBurney incision was used in all 
cases in which the diagnosis was reasonably 
certain. In doubtful cases, the right rectus 
or midline incision was made. In a few in- 
stances, more than one incision was necessary. 

In the typical case, the appendix is de- 
livered, the meso-appendix is clamped, cut, 
and ligated with catgut. The wound edges 
are protected with rubber dam and gauze 
sponges. The appendix base is crushed with 
a strong clamp and a catgut ligature is applied 
in the groove left by the clamp. A purse- 
string inverting suture is placed, the appendix 
is severed with the cautery, the stump is in- 
verted and the pursestring tied. A row of 
Czerny-Lembert sutures covers this inverted 
area and includes the meso-appendix stump so 
that all raw surfaces and edges are buried. If 
the appendix cannot be delivered into the 
wound, or if we are dealing with a condition 
which no longer is confined to the appendix, 
long strips of gauze or sponges are used to 
protect the healthy peritoneum from the op- 
erative field. The appendix is removed in all 
cases, unless the disease has so fixed the tissues 
that attempts at removal seem too dangerous. 
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The appendix was not removed in 3 cases of 
this series which were complicated by general 
peritonitis because removal would necessitate 
excessive trauma. Usually we are able to in- 
vert the stump. In a few instances, we can 
only ligate and cauterize the stump, because 
the induration and friability of the tissues 
make it impossible or inadvisable to attempt 
inversion. Suction is used to remove the 
purulent material from the abdominal cavity 
and special attention is given to the pelvis. 
If there has been a perforation, or if gangrene 
or an abscess is present, a Penrose drain is 
placed in the pelvis and another in the right 
coloparietal space. The drains are brought 
out, as a rule, through a stab wound. The 
wound is now closed in layers. In a McBurney 
incision, when we have not encountered sup- 
puration or gangrene, catgut closure is used 
throughout. If suppuration or gangrene is en- 
countered, tension sutures of silkworm gut in- 
cluding the fascia together with catgut layer 
closure are used and small strips of rubber dam 
are placed down to the fascia or to the peri- 
toneum. Tension sutures of silkworm gut, 
which include the fascia, are used in all other 
types of incisions. 

If a history of a chill is obtained and exam- 
ination has eliminated other causes, the possi- 
bility of thrombophlebitis is suspected and a 
high ligation of the meso-appendix is per- 
formed in an effort to prevent the develop- 
ment of an ascending pylephlebitis. If there 
is a history of one or more chills, or, in the 
late cases, if the patient has a fever of the re- 
mittent (spiking) type, the ileocolic vein 
should be ligated. 

The question of the so called expectant 
treatment of the late fulminating cases has 
been considered. In our opinion peritonitis 
of a variable degree is present in all fulminat- 
ing cases, and we feel unable to judge which of 
these cases may localize safely and which of 
them may become a spreading peritonitis. 
Furthermore, we believe that in these cases 
the prompt removal of the offending appendix 
with as little trauma as possible, followed by 
adequate drainage when indicated, gives the 
patient the best chance for recovery. In the 
late cases when a definite abscess has formed 
every attempt is made to drain the abscess 
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TABLE II.—CASES AND MORTALITY BY YEARS 





TABLE III.—CLASSIFICATION OF CASES 


















































Year No. cases No. deaths a Type Cases Deaths SS. 
oo. ) i 354 pints 3 1.95 Ruptured | 122 31 25.4 
1928 ‘a III 7 6.30 Gangrenous | 129 4 3.1 
 —? a 167 I 0.60 Suppurative } 169 3 1.8 
oo ahs | ing 2” po 4 2.90 Acute, subacute, chronic | 1043 2 2 
rn nr ae > | 38 Total | 1463 | go 2.73 
ES 
__ 1933 | SO | S820 indwelling Levin tube is used for vomiting 
an ee. oe ee ee after the first day. Gastric dilatation and in- 
1935 mo |? |S ts?_——_—s testinal distention are controlled by duodenal 
1936 124 4 3.22 suction drainage through the Levin tube and 
Total =| —srg03—- S| Ss go ~Ss*«d)~Ssinss ~——~SSsdB yy use of low glycerine enemas. With gastric 





cavity without contaminating the general 
peritoneal cavity. In other words, the sur- 
geon should not convert a well localized abscess 
into a general infection of the peritoneum. In 
these cases adequate drainage can usually be 
obtained by placing the incision over the ab- 
scess and approaching the abscess cavity 
without entering the general peritoneal cav- 
ity. However, some of the cases with a defi- 
nitely localized abscess cannot be managed 
in this manner. In such cases the abdomen is 
opened through a McBurney incision, and if 
free pus is not encountered and if a definite 
abscess is located, a second incision is made 
lateral or posterior to the abscess mass. Drain- 
age is then secured by introducing a curved 
clamp through the second incision into the 
abscess cavity under the guidance of the hand 
in the peritoneal cavity. In this manner the 
peritoneum is not infected. When the abscess 
is inaccessible by this technique, it may be 
necessary to use iodoform gauze to wall off a 
passageway to the abscess through which the 
abscess may be subsequently opened without 
contamination of the peritoneal cavity. 

Anesthesia. Open drop ether was always used 
for children and colored patients. Local and 
spinal anesthesia were used in a few cases in 
which their use was definitely indicated. Ni- 
trous oxide-oxygen-ether was administered to 
all other patients. 

Postoperative management. As soon as the 
patient regains consciousness, water is given 
freely by mouth. Small doses of morphine or 
pantopon are given for pain as needed. The 





dilatation the patient is also turned over on 
the abdomen, and the foot of the bed is ele- 
vated. Intravenous solution of 5 or 10 per 
cent glucose and normal saline are started at 
once on all serious cases and are continued 
until fluids are retained by mouth. If edema 
is noticed, salt is omitted in the intravenous 
solution. Transfusions are used when indi- 
cated as part of supportive treatment. In all 
cases in which intra-abdominal drains are 
used, dependent drainage is favored by placing 
the patient in the right Sims’ position. The bed 
remains flat. This position is maintained for 
24 to 48 hours and is considered to be an im- 
portant factor in the postoperative treat- 
ment. Removal of the intra-abdominal drains 
is begun on the eighth or ninth day. 


NUMBER OF CASES AND MORTALITY 


During the 1o-year period there were 1,463 
cases of appendicitis with 40 deaths. The total 
mortality was 2.73 per cent. The mortality has 
varied from year to year as shown in Table II. 
We believe that this variation depends largely 
on the severity of the cases encountered dur- 
ing any given year. 


CLASSIFICATION 


We realize that clinical classification of ap- 
pendicitis is difficult. Our grouping is a work- 
ing classification and represents different 
stages in a disease process. This process may 
pass rapidly from the stage of an inflammation 
confined to the appendix to a spreading gen- 
eralized peritonitis. Sufficient defensive re- 
action may hold the process to a limited area 
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fABLE IV.—INCIDENCE OF THE STAGES OF IN- 
FLAMMATION IN RELATION TO SEX AND 
RACE 


| Male | Female | White | Colored 











Ruptured | 79 43 108 14 
angrenous 7 93 | « 36 a 118 II = 
suppurative | 208 | 6: | 254 15 
Total _— = 280 - | ’ 4o (a 380 40 
\cute, subacute, chronic 144 <n ; 62 81 
Total 7 aoe’ “724 } J} “730 4 | 1342 a } = 21 


within the protective walls made up of several 
inflamed tissues in the neighborhood, so that 
the infection becomes localized. Simple me- 
chanics, such as dilatations or strictures of the 
lumen, also play a large part in the patho- 
genesis of appendicitis. Concretions are us- 
ually the localizing point of gangrene or per- 
foration and a fecalith near the base often 
causes the so called obstructive type which 
becomes rapidly gangrenous throughout. Thus 
the structural deformities and the pathological 
changes of the appendix, the resistance of the 
individual, and the virulence of the infection 
are important factors in the rate of progress 
in the disease process. The same conditions 
may be found after a few hours illness in 
some cases that are found after days of illness 
in others. 

Our classification as shown in Table III, 
while arbitrary, serves to arrange the cases 
into groups which have similar pathology. It 
also has a distinct meaning from the viewpoint 
of morbidity and mortality. This is a clinical 
classification and is made at the time of oper- 
ation by the attending surgeon. 

The four groups may be described as fol- 
lows: 

1. The ruptured group. The appendix is 
grossly ruptured and there is local or general 
peritonitis. A gross abscess may also be 
present. 

2. The gangrenous group. The appendix is 
microscopically gangrenous with local or gen- 
eral peritonitis. 

3. The suppurative group. The appendix is 
neither ruptured nor gangrenous but presents 
all degrees of suppuration with local or general 
peritonitis. 
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TABLE V.—STAGES OF INFLAMMATION IN 
RELATION TO DECADES 

















Groups 1, 2, 3 Group 4 
| - 
Decades | Male Female Male Female 
| 
W ( wic W ( W ( 
I-10 39 3 I 34 14 30 7 
o-20 SI 5 59 9 137 ° 305 16 
o-30 «| 66 9 E 18 I I 10 1390 5 
a | 
soruo’ | sy | 36 | 13] 0 63 2 50 I 
4o-50 | 18 °o (| 6 ° 8 I I I 
5° 60 i 8 | ; ° i 6 I 5 . ° 
60-70 | e | ° 2 ° 2 ° I ° 
"90-80 + ‘ | ® 4 I ° I ° ° ° 
Total | "984 ‘ 26 126 | 14 | 306 18 566 33 
snngiclidiapiinial = | bes Bs 
Total | 280 | go | tas | 500 


4. The acute, subacute, and chronic group. 
This group includes all cases not in the three 
previous groups. Many of the acute cases 
presented marked evidence of acute inflam- 
mation but were included in this group when 
the process was confined to the appendix with 
no local peritonitis. The subacute and chronic 
cases presented milder types of inflammation 
and often revealed disturbances such as con- 
cretions, dilatations, strictures, and hyper- 
trophy. 

Frequently the surgeon will be uncertain in 
which group to place a given case. To avoid 
this difficulty, group 4 includes all but the 
fulminating cases. 

A study of Table IV reveals that the inci- 
dence in the cases included in groups 1, 2, and 
3 in the male exceeds that in the female by a 
ratio of approximately 2 to 1, while the inci- 
dence in the less active cases included in group 
4 predominates in the female. 

Tables VI, VII, and VIII, amplify impor- 
tant data contained in Tables IV and V. 

In Table VI it will be noted that in the 
decade 1 to to years, there is lower incidence 
but higher mortality. The disease is rapidly 
progressive. In the decades 10 to 4o years, 
there is an increased rate of incidence with 
proportionately lowered mortality. In the age 
group 40 and over, there is lowered incidence 
with a raised mortality. Underlying degen- 
erative, metabolic, and cardiovascular condi- 
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TABLE VI.—STATISTICS OF THE TOTAL INCI- 
DENCE AND OF THE FATAL CASES ACCORD- 
ING TO AGE 

Decade — a Deaths | Per cent posmpecr 4 
“1-10 156 10.7 6 Is 3.8 ; 
{10-20 637 8 
20-30 370 81.5 } 15 1.5 
| 30-40 179 6 
{40-50 75 8 
} 50-60 28 7.8 6 40 13.9 
|00-70 10 2 
70-80 2 °) 
Total 1493 100 40 2.73 

TABLE VII.—STATISTICS OF THE TOTAL INCI- 
DENCE AND OF THE FATAL CASES ACCORD- 
ING TO RACE 

| | ; 
Race Total cases Fatal cases | Mortality 
| per cent 

White 1342 | 34 | 2.5 

: = Aaa e [Eneene 
Colored 121 6 | 1.9 
Total 1463 | 40 | 2.73 

TABLE VIII.—STATISTICS OF THE TOTAL INCI- 
DENCE AND OF THE FATAL CASES ACCORD- 
ING TO SEX 

| | ¥ 
Sex Total cases Fatal cases | Mortality 
| per cent 
Male | 724 22 | 3.04 
Female 739 18 43 iia 
Total 1463 40 | . 2 of 


tions play an important part in increasing the 
mortality in these decades. 

About 70 per cent of appendicitis occurs be- 
tween the tenth and thirtieth years. Over 80 
per cent occurs between the tenth and fortieth 
years. The youngest in this series was 1 year 
and the oldest 78 years. 

The race incidence ratio as shown in Table 
VII is white to colored 11 to 1. The population 
of Newark, New Jersey, is white, 415,000, 
colored 42,000, which is a ratio of 9.08 to 1. 
The disease incidence is definitely lower for 
the colored population while the mortality 
ratio is much higher. 

The sex ratio of incidence, as shown in 
Table VIII, male to female is as 1 is to 1.02. 
The total mortality percentage is higher in the 
male. However, in the fulminating cases the 
mortality is higher in the female (12 per cent) 
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A. General peritonitis... 








TABLE IX. 


—SUMMARY OF 
OF DEATH 


THE CAUSES 


Tota 
case 


Complications— 
Subphrenic abscess. . . , 3 
Ruptured appendix with abscess 3 
Pelvic abscess ie ; rae | 
Rheumatic endocarditis. . I 
Diabetic acidosis. . . . 2 
I 
B. Pneumonia. ... 
Complications— 
Empyema...... Pipaitctewnns ns I 
Septicemia........ beet 
C. Pylephlebitis eee ehetiweke 2 
D. Cerebral embolism ; eesti Ft 
IX. Septicemia Sheen foese- om 
Complications— 
Bronchopneumonia. . . . sas ee 
cc. Saaeee 
Note: Pneumonia was the cause of the 2 deaths in the 
fourth group (acute, subacute, and chronic). 


than in the male (7.5 per cent). This compu- 
tation is based on Table V and Table X. 


HISTORY OF FATAL CASES 


An accurate history of the onset of the 
disease was often difficult to obtain. Many 
of the patients were indefinite about the first 
symptoms. Of the 40 patients who died, 13 
had been ill 1 day; 9, 2 days; 6, 3 days; 3, 4 
days; 1, 5 days; and 1, 6 days. Five patients 
had been ill over a period of 1 week, and 2 for 
2 weeks. Two-thirds, or 25 cases, were ill over 
48 hours and one-half of these were ill 4 days 
or longer. A cathartic had been taken before 
operation in only 5 cases. Our observation 
noted comparative safety if operation was 
performed within 18 hours after onset. After 
that time the danger rises in direct propor- 
tion to the time elapsing between the onset 
and operation. 

In the 40 patients who died the McBurney 
incision was used in 17, right rectus in 18, 
right rectus and McBurney in 4, and midline 
in I. 

SUMMARY 

1. Aseries of 1,463 consecutive cases of ap- 
pendicitis is presented with a mortality of 
2.73 per cent. All patients were operated 
upon. 

2. The recording of a large series of cases 
following a uniform technique is of value. 



























: ” Days | Cath- 
Year | No. RS | Age | “Ti” | arsis 
i927 | tt WM 24 3 ° 
927 2C F 10 2 ° 
1927 3 WI 50 I ° 
923 | 4 WI 60 I ° 
28 5 WI 41 I ° 
28 6oWM }> 7 ° 
928 7WI! re) 2 ° 
)28 he a ae | 3 I 
928 |*o WM 10 6 I 
28 |} 19 WM rT] 7 I 
29 | 11 WM 5 2 ° 
1930 |f12 WEF 10 5 ° 
1930 | 13 W I 3 2 ° 
1930 | 14 W M 30 I ° 
1930 |*1s3 W M 5 I ° 
1931 | 16 W M 390 7 ° 
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1931 |f17 W I 56 = 
1931 | 18 W M | 46 7 ° 
1931 | 19 W I im) 2 7 3 
1931 | 20 W M 16 I ° 
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- _ | — - 
1932 | 24 W M 12 2 ° 
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*Appendix not removed 
tNot drained 
tEnterostomy 
{Lleocolic veins ligated 
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Operative 


> findings 


R.R. R. G. app. Abs. perit 
R.R. R. G. app. Abs. perit 
McB. | Chr. app. 
| 
R.R. | S. app. 
R.R | R. G, app. Abs. 
R.R fh app. 
McB | R. G. app. Perit. 
R.R. | R. G. app. Perit 
R.R. | R. G. app. 
Mck | R. G. app. Abs 
R.R. | R. G. app. Perit. 
M. R. G. app. Perit 
McB. R. G. app. Abs. 
McB. R. G. app. Perit. Thrombosis 
| of meso-appendix 
McB. R. G. app. 
McB. & | 
R.R R. G. app. Perit. 
R.R. S. app. 
Mcb. Chr. app. 
Mcb. G. app. Perit. 
McB. R. G. App. Perit. 
R.R G. app. Perit. 
Mcb. & 
R.R. R. G. app. Perit. 
McB. R. G. app. Perit. 
R.R. R. G. app. Perit. 
R.R R. G. app. Abs. 
McB. | R. G. app. Perit. 
R.R. R. G. app. Perit. 
Mcb. G. app. 
McB. - RK. G. app. Abs. Perit. 
R.R. | R. G. app. Perit. 
McB. R. G. app. Perit. 
R.R. R. G. app. Perit. 
R.R. R. G. app. Abs. 
R.R. R. G. app. Abs. 
R.R. R. G. app. Perit. Pylephlebitis_ 
Mc.B. & : ay 
R.R. R. G. app. Perit. Pylephlebitis 
McB. R.G. app. Perit 
McB. ‘S. app. - a 
Mc.B. & ‘ 
| R.R. R. G. Perit. 
R.R _| R. G. app. Perit. Pylephlebitis 


“M —Male 


F—Female 
W—White 
C—Colored 


R 


| 
| 
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Rheumatic fever 


Pneumonia, urine 
retention 


Myocarditis 


Septicemia 
Pneumonia 


Pneumonia 


Pneumonia 


Pneumonia and 
empyema 


Obesity- Diabetes 
mellitus 


Fecal fistula subphr. 


Ruptured 
G—Gangrenous 
S—Suppurative 


“Diabetes 


McB.—McBurney 
R.R.—Right rectus 


M.—Midline 


App.- 


Cause of death 


Gen. peritonitis 


Gen. peritonitis 


Pneumonia 
Cerebral embolism 
Gen. peritonitis 


Septicemia 
Pneumonia 


Gen. peritonitis 


Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 


Pylephletitis 
Pneumonia 


Gen. peritonitis 


Gen. peritonitis 
Gen. peritonitis 
| Pneumonia 


| Gen. peritonitis 


Gen. peritonitis 


Gen. peritonitis 


Gen. peritonitis 


Subphr. Empyema 


Pneumonia, empyema 


Gen. peritonitis 
Gen. peritonitis 
Diabetic Coma | 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Gen. peritonitis 
Subphr. Gen. peritonitis 


Pylephlebitis—L. abs. 


Pylephlebitis L. Abs. 
subphr. 
Diabetes _ 
Gen. peritonitis 
Gen. peritonitis 


| Gen. peritonitis 


.| Gen. peritonitis 


Appendix 
Abs.—Abscess 
Subphr.—Subphrenic abscess 
L—Liver. 
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Study of such a series will develop helpful 
leads whereby we may improve our manage- 
ment of appendicitis. 

3. The McBurney incision is our choice in 
acute appendicitis. 

4. The history of a chill in acute appendi- 
citis, not explained by complicating disease, is 
significant of thrombophlebitis of the ap- 
pendicial vein. Under such circumstances 
high ligation of the meso-appendix should be 
done and the ileocolic vein inspected and 
ligated if thrombosed. 

5. Dependent drainage is an important 
element in postoperative management of ap- 
pendicitis. 

6. All procedures should be carried out 
with the idea of preventing peritoneal con- 


SURGERY, GYNECOLOGY AND OBSTETRICS 


tamination and spreading of local infection. 
Late cases with localized abscess should bx 
drained without contamination of the genera! 
peritoneal cavity. 

7. The so called expectant treatment in 
late fulminating cases has not been practice«| 
in this series. 

8. The medical profession must find ways 
and means better to inform the public of the 
great hazard of delaying operation. 

g. While we appreciate the fact that the 
human factors will make it impossible com- 
pletely to prevent deaths in a large series of 
cases, nevertheless continued efforts to im- 
prove methods and an intensive education 
campaign for the laity will bring us surely, 
although slowly, toward that goal. 
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THE RELATION OF CARTILAGE TO THE REPAIR OF BONE 


J. DEWEY BISGARD, M.D., and J. MATTHEWS FARRIS, M.D., Omaha, Nebraska 


INCE much of the skeleton is chondral 
in origin and since much of the new bone 
in the repair of fractures and of defects 
from the loss of substance is laid down 

in preformed cartilage, there can be no ques- 
tion that under certain circumstances cartilage 
plays an essential and constructive rdle in ossi- 
fication. In this réle cartilage is embryonic in 
type. 

As it matures to adult type, it becomes a 
somewhat fixed tissue and not only loses its 
osteogenic principle but becomes one of the 
least ossifiable of tissues and acts as a barrier 
to the repair of bone when it is interposed be- 
tween fragments. Clinically, this is observed 
as a physiological principle, normally in the 
case of joints and pathologically in pseudo- 
arthrosis. 

These important differences between mature 
and immature cartilage are shown in the ex- 
perimental observations which follow. 


EXPERIMENTS 


In 21 rabbits a segment of the shaft of each 
radius, approximately 20 millimeters long, was 
removed subperiosteally. In each animal the 
defect in the left radius was left empty and 
served as a control. Into the defects on the 
right side cartilage was transplanted and, ac- 
cording to the type of cartilage used, the ex- 
perimental procedures diverge and fall into 
three groups. 

Group I. In 14 immature rabbits (1 to 3 
months old) the radial defects on the right 
side were filled with autogenous transplants 
of costal cartilage. These grafts were suffi- 
ciently long to bridge the gaps between the 
fragments completely. Roentgenographical, 
gross, and microscopical examinations 12 weeks 
after operation showed: (1) union of frag- 
ments with partial or complete replacement of 
the resected segments in 12 of the 14 control 
defects (those left empty) and (2) the converse 
situation in the extremities in which the de- 
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fects were filled with costal cartilage. In this 
group not only was there failure of replace- 
ment of the resected segments but also failure 
of regeneration of sufficient bone to establish 
continuity between the fragments. In most 
instances there had been no replacement of 
bone whatever except at the ends of the frag- 
ments and very little or no evidence of oste- 
ogenic activity from the periosteum. 

Histological examination showed that the 
cartilage had remained unchanged except where 
it contacted bone. Here, new bone arising 
from the fragments had fused with the car- 
tilage by incrustation and superficial invasion. 

Thus,.the cartilage interposed between the 
fragments not only failed to ossify and to pro- 
mote ossification but actually acted as a bar- 
rier to normal repair. 

Incidental to the abnormal stress upon the 
ulna from the break in continuity of the radius 
there developed separation with displacement 
of the distal ulnar epiphysis in one-half of the 
extremities operated upon. Inallof these, com- 
plete or nearly complete reduction took place 
spontaneously, but on the shaft of 7 of the 
ulnas there developed at the distal end where 






Fig. 1. Roentgenograms of both forefeet of rabbit 6, 
showing subperiosteal resection of a segment of the shaft 
of each radius. The defect in the left radius—at left—re- 
ceived no graft and served as a control. It became com- 
pletely repaired. The defect in the right radius—at right— 
which was filled with an autogenous transplant of costal 
cartilage failed to repair. Note shadow of cartilaginous 
transplant. 
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Fig. 3. 


Fig. 2. Repetition of result illustrated in Figure 1. The 
control defect in left leg—at left—became completely re- 
paired, the right one (filled with costal cartilage) failed to 
repair—at right. Note slipped distal epiphysis of the left 
ulna and the formation of an osteochondroma. 

Fig. 3. The defect in the left radius (the control) —at 
left—treceived no graft and promptly filled with new bone. 


separation occurred, tumors composed of bone 
in 2 and of both cartilage and bone in 5, his- 
tologically osteomas and osteochondromas. In 
the distal fragment of the radius of 1 animal 
a giant cell tumor formed. A report of a study 
of these tumors was made in a previous pub- 
lication." 

Group II. In this group 6 mature rabbits 
were used, ‘and the defect in each right radius 
was filled with unossified but preosseous fetal 
cartilage and a defect on the opposite radius 


'1Bisgard, J. D. Experimental giant cell tumors and cartilaginous exos- 
toses of bone. Arch. Surg., in press. 


Fig. 4. 
Into the defect of the right radius—at right—was placed 
fetal cartilage from the recipient’s own fetus. Failure of re- 
pair resulted. 

Fig. 4. Bilateral radial defects. The left one—at left— 
was filled with an autogenous transplant of costal cartilage 
and failed to repair. The right one—at right—was bridged 
with an autogenous transplant of epiphyseal cartilage and 
became filled completely with new bone. It is to be noted 
that there is complete displacement and subsequent spon- 
taneous replacement of the distal epiphysis of the left 
ulna. 


used as a control. The fetuses from 2 to 3 
weeks old were obtained by cesarean section 
in 2 instances and by induced premature labor 
in 1. The ribs, which at this stage of fetal life 
are almost entirely cartilaginous, were resected 
and divided into two equal parts, one portion 
being transplanted to the right radial defect of 
the maternal recipient and the other to a right 
radial defect in an unrelated animal. A com- 
parison of the results 12 weeks after operation 
showed replacement of the resected segments 
of the radius by new bone in 4 of the 6 defects 
which received no transplants (the controls), 
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Fig. 5. Serial roentgenograms of bilateral radial de- 
fects. Both repaired completely. The left one—3 at 
left—received no graft serving as a control, the right 
one—3 at right—was bridged with epiphyseal car- 


and absence of bone in all of those filled with 
fetal cartilage. The grafts in 2 of the 3 “fetus 
to mother transplantations” had been entirely 
absorbed, while those in the other group, the 
heterogeneous transplants, were undergoing 
absorption and were surrounded by granula- 
tion tissue and by round cells and foreign body 
giant cells and were encysted in fibrous tissue. 
New bone was present only at the resected 
ends of the fragments and at these sites in 
small amounts, only. 

Under the circumstances of this experiment, 
the osteogenic propensity of fetal cartilage can- 
not be judged. Its failure to give rise to new 
bone and its interference with normal repair 
are undoubtedly the result of tissue incom- 
patibility, so often the fate of heterogeneous 
transplants. The transplants to unrelated ani- 
mals not only were undergoing absorption but 
also had provoked considerable foreign body 
inflammatory reaction. 

Group III. In each of 4 young rabbits sev- 
eral small bits of cartilage’ were removed from 
the epiphyseal cartilage plate of the distal end 
of the femur and were placed in the radial de- 
fects on the right side. In 3 animals the defect 
on the left side was left empty and in 1 it was 

Since the epiphyseal cartilage plate is so small it is impossible to be 


sure that these tiny transplants were entirely free from minute spicules 
o! bone. 


tilage obtained from the distal femoral epiphyseal disc. 
Note that repair appeared earlier and_ progressed 
more rapidly in the right than in the control de- 
fect. 


filled with autogenous costal cartilage. Within 
1 week after operation all defects except the 
4 containing costal cartilage had become filled 
with new bone. The defect containing costal 
cartilage had failed to repair. In all cases new 
bone had appeared earlier and definitely in 
larger quantities in the spaces to which epi- 
physeal cartilage had been transplanted, and 
sections through the newly formed bone re- 
vealed several small islands of cartilage, but 
whether this cartilage was that originally trans- 
planted or was newly formed could not be de- 
termined. Slipping of the distal ulnar epiphyses 
occurred in 2 animals. 


CONCLUSIONS 


The results of these experiments confirm the 
clinical observations that, osteogenically, car- 
tilage exists in two forms. In its embryonic 
form, characterized by the epiphyseal cartilage, 
it is very cellular and contains relatively little 
matrix and as such unquestionably plays an 
essential and constructive réle in ossification. 
As a mature type of tissue with fewer cells and 
an abundance of matrix it not only loses its 
osteogenic propensity and becomes a some- 
what fixed tissue and one of the least ossifiable 
but also acts as a barrier to repair of bone 
when interposed between fragments, 











AN INEXHAUSTIBLE 


SOURCE OF BLOOD FOR TRANSFUSION 


AND ITS PRESERVATION 


Preliminary Report 
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and F. L. MacPHAIL, M.D., Montreal, Quebec 


HE teaching that, if the blood is left 
in the placenta, placental detach- 
ment from the uterine wall is has- 
tened, has never had any scientific 
appeal to us. Consequently, it became a prob- 
lem to be proved or disproved. So, at every 
birth, on our service, the clamp on the cut 
cord was released with the cord in a pendent 
position and the placenta was emptied, so 
that the cord lay flaccid instead of quite tur- 
gid as was previously the case. The separa- 
tion of the placenta was not appreciably 
changed either in elapsed time or complete- 
ness. A very important new factor was dis- 
closed, however: the blood pressure in the 
cord was great, projecting the blood fre- 
quently 3 feet distant, and the flow kept up a 
surprisingly long time. The thought occurred 
to us, why waste all this valuable material? 
So means were at once established to preserve 
this lost blood. 

The first thing to be considered was a pre- 
servative. After much experimentation, it 
was found that the preservative proposed by 
the Moscow Institute of Haematology was the 
best available. A simple means of collecting 
the blood without contamination was estab- 
lished, and, finally, considerable study was 
given to determining the best atmosphere for 
conserving the blood in its freshness. Blood 
grouping and Wassermann reactions received 
due consideration. The result of our work has 
been to provide an inexhaustible source of 
blood for transfusion and to preserve the 
blood at a minimum of cost and in a condition 
suitable for a transfusion medium for at least 
60 days. 

Technique. When the baby is born it is 
laid upon the mother’s abdomen. The cord 
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is tied or clamped and wiped clean with a 
sponge moistened in 75 per cent alcohol. The 
cord is stripped free of blood for about 6 
inches, by the left finger and thumb armed 
with a sponge. The cord is cut with a sterile 
scissors, the severed end lowered to below 
the vulva. A special towel with a 2 inch hole 
in its middle is put over the hand, holding the 
cord in such a manner that the hand is oppo- 
site the hole. The towel is clamped to the 
operator’s gown near the elbow with an Allis 
forceps. The end of the cord is passed through 
the aperture in the towel, and so placed that 
its end hangs in the funnel of the receptacle 
held by the nurse. Pressure on the cord is 
then released completely and the blood is col- 
lected. Pressure on the fundus by the nurse 
or assistant hastens the emptying of the 
placenta. When completed, the cord is 
clamped and the collecting has been accom- 
plished. The. towel described is used to pre- 
vent any contamination of the cord and 
receptacle by any fluid extraneous to that 
under collection. The process occupies about 
3 minutes, and the average amount collected 
from each patient may vary from 100 to 150 
cubic centimeters with an average of about 
125 cubic centimeters. The technique used 
in collecting the blood is extremely simple, 
and blood is always available when it is needed 
for transfusion. 

Preservative. The preservative that has been 
found to be most suitable, that proposed by 
the Moscow Institute of Hematology, con- 
sists of the following ingredients and _ their 
dilutions: 


Sodium chloride. . . 


7.0 gm. 
Sodium citrate. . 5.0 gm. 
Potassium chloride. . 0.2 gm. 
Magnesium sulphate. . ©.004 gm. 


Bi-distilled water... .. 1000.0 C.cm. 
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This solution’ is now put up in ampuls of 
»5 cubic centimeters which, when added to 
100 cubic centimeters of distilled water, gives 
one the proper dilution, so that preservative 
and blood from each case is mixed in equal 
proportions, 125 cubic centimeters of pre- 
servative and, roughly, 125 cubic centimeters 
of fetal blood. 

Preparation of receptacle. A wide based 
glass flask of 300 cubic centimeters capacity 
and a glass funnel are thoroughly cleansed 
and rinsed several times with distilled water. 
One hundred cubic centimeters of distilled 
water and the contents of an ampul are put 
in each flask and corked with a stopper of 
absorbent cotton in gauze tied at the top. 
The flask and funnel are wrapped separately 
in a cloth and sterilized in the autoclave. 
When cooled they are ready for use. When 
blood is to be collected, the funnel is partially 
released from its cover and is handed asep- 
tically to the surgeon. The flask covering is 
released from the top, so that when the nurse 
holds the flask by the base the cloth falls 
over her hand. The surgeon places the funnel 
in the flask, and the nurse holds these in posi- 
tion for receiving the blood. When the blood 
has been collected in the flask, a few drops 
from the end of the cord are taken in test 
tubes, one for grouping, the other for the 
Wassermann, if the mother’s blood has not 
already been tested for the reaction. As all 
prospective mothers in our service have had 
Wassermann reaction tests made during their 
pregnancies, duplication of this test is not 
necessary. The flask and tubes are labeled 
with the patient’s name and the date and are 
transferred to a refrigerator with a tempera- 
ture between 33 and 38 degrees Fahrenheit. 
Temporary changes of this temperature do 
not affect the character of the blood. 

The blood is ready for transfusion as soon 
as the grouping and reaction are completed. 
Groups 2 and 3 are kept in the upper shelves 
of the refrigerator. Groups 1 and 4 on the 
lower shelves, so that at a glance one can 
estimate the quantities in stock. 

A clock thermometer on the top of the 
refrigerator indicates the temperature so 


'This preparation is prepared by Ayerst, McKenna & Harrison, Mon- 
treal, under the name “‘Citro-seroid.” 
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that it is not necessary to open the door. 
Defrosting should be done once a month, 
without removing the blood. 

Conditions. There are certain conditions 
which become axiomatic as regards mother, 
child, and accidents of labor. Blood of the 
placenta will, of course, not be taken in cases 
of obvious transmissible disease in either 
mother or child. Eclampsia is not a contra- 
indication, however. Blood will not be taken 
in cases in which the membranes have rup- 
tured for more than 48 hours before delivery, 
nor in cases of definite prematurity. In cases 
of marked asphyxia pallida, the amount of 
blood in the placenta is so small as to make it 
worthless. 

Observations. Babies at full term have a 
fixed blood group. Consequently, the groups 
of donors of placental blood are relatively 
numerically the same as in the recipients. The 
supply in each group therefore will approxi- 
mate the demand for each group. Major reac- 
tions are all that are necessary in cross- 
matching. Cultures of the preserved blood 
are unnecessary because, at the low tempera- 
ture for preservation, contamination, if pres- 
ent, could not propagate, and consequently 
would be so attenuated as to be innocuous. 
When the placental blood settles, it frequently 
differentiates itself into three layers. The 
lowest is composed of red blood cells, the next 
is a thick buffy coat, and the third the super- 
natant clear fluid. Slight progressive hemoly- 
sis and consequent coloring of the supernatant 
fluid may occur after the first 15 days. This, 
even major degrees of hemolysis, is no barrier 
to a normal transfusion. Stirring or unneces- 
sary movement of the blood is productive of 
slight hemolysis. The reason for the innocu- 
ousness of this hemolysis lies in the fact, that 
it would seem that the hemolysin is in in- 
finitesimally small quantity and is inopera- 
tive in the recipient. Moreover, it is believed 
that the hemolysis is the result of the preserva- 
tive upon fetal nucleated red blood cells, of 
which normal fetal blood contains quite a 
few, which possess greater fragility than adult 
red cells. This subject is under further study. 
Fetal blood, as regards cellular content, con- 
tains quantitatively approximately 7,000,000 
red blood cells to the 4,500,000 of the adult. 
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Its cellular strength, therefore, is about 150 per 
cent of that of the adult. Less fetal blood is 
therefore required. Every normal child at birth 
has therefore a well marked polycythemia. 
The reason for that is readily explained. In- 
terchange of oxygen and carbon dioxide in 
the lungs between air and blood is at its 
optimum and is the equivalent of roo per cent 
physiological effect. In the placenta, on the 
contrary, the interchange is between the 
maternal and fetal blood, and maximum inter- 
change cannot exceed 50 per cent. Conse- 
quently, the fetal blood must have many more 
carriers, each with a degree of anoxemia, to 
extract a larger quota from the maternal 
fluids. This is self-evident. If the fetus did 
not have this high degree of polycythemia, 
the fetus would be in a constant state of 
anoxemia. After birth, when the lungs come 
into operation, the excess of red blood cells 
becomes unnecessary, and the breaking down 
of these is the cause of many of the cases of 
hemolytic jaundice in the newborn. This 


explanation is advanced to meet the argu- 
ment that in taking the blood from the pla- 
centa, one is depriving the newborn of its 
rightful due, and that one should wait until 
the contractions of the uterus have squeezed 
some of the placental blood into the fetal 


circulation. 

Fetal blood contains from 20 to 35 per cent 
more coagulation power than that of adult 
blood. This, it is thought, is nature’s provi- 
sion to prevent exsanguination of the new- 
born in animals in which the cord is torn or 
bitten. This increase is gradually lost in the 
10 days following birth. From the point of 
view of transfusion, this is an advantage in 
hemorrhagic cases, and it does not appear a 
contra-indication of septic thrombophlebitis. 

Preserved blood has many advantages over 
fresh blood. In the first place, food and other 
extraneous allergic reactions are eliminated. 
It is now a standing rule that, when possible, 
donors should not be used for some hours after 
ingestion of food. This is to obviate food 
allergic reactions. It is well known that cer- 
tain individuals absorb a large quantity of 
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unsplit proteins during digestion and that 
these are capable of being neutralized by th 
allergins of that specific person, but th 
recipient may not be so fortunate, and, if not, 
an allergic reaction must follow. In preserved 
blood, autodigestion occurs and allergic reac- 
tions do not occur after 48 hours of preserva- 
tion. A very amusing incident will accentuat« 
this anomaly. A patient of ours was under 
transfusion from a donor. She suddenly 
developed hives. The transfusion was stopped 
and after the injection of adrenalin, the trans- 
fusion was resumed. When questioned upon 
her reactions to food, she stated that the 
only ingredient that she knew she could not 
take was gin. It always produced hives, and 
she had not touched it for 15 years. When 
the donor was asked how much gin he had 
had that morning, in great alarm he answered, 
“T swear to heaven that I had only one drink, 
sir.” He is still guessing how we knew. 

In the many transfusions with fetal blood 
there has not been one untoward reaction, 
nor a single rise of temperature, even to a 
fraction of a degree, attributable to the trans- 
fusion. Before transfusion, the fetal blood 
should be heated in a basin of water and 
shaken before transmission. It should be 
filtered through two layers of sterile gauze. 
Two or more fetal bloods may be given simul- 
taneously, if necessary, after separate match- 
ing. 

A maternity section of a general hospital 
proportionate in size will give more than 
enough blood for the needs of the whole insti- 
tution. Blood can be sent to other institu- 
tions in adequate thermos containers, if the 
group of the recipient is known. 

The cost of installation varies with the 
custom duties of the different countries. In 
Canada, installation costs approximately 200 
dollars. It would be much less in the United 
States. The installation soon becomes a 
source of revenue, in that the charge to the 
private patients may be that of the usual 
donor’s fee. 

It is a safe, constant, efficient, and lucrative 
source of blood for transfusion. 





OBSTETRIC ANESTHESIA 


I. A Laboratory Method for Studying the Effects of Anesthetic and 


Analgesic Agents on Both the Uterus and Fetus 


BARNET E. BONAR, M.D., and CHARLES M. BLUMENFELD, M.D., Salt Lake City, Utah 


UBLIC demand for relief of pain dur- 
ing childbirth has been responsible 
for a feverish search for a safe and 
effective obstetric anesthetic. Critical 

analysis of the voluminous and somewhat con- 
tradictory literature of the past 35 years re- 
veals that an ideal anesthetic has not been 
found and that progress in this field has not 
been as great as might be hoped from the 
efforts extended. The question is raised also 
whether or not the use of obstetrical anes- 
thesia may not play a part in maintaining the 
excessively high maternal and neonatal mor- 
tality rates during an era when other mortality 
rates have made a significant decline. 

It is nearly impossible to obtain authentic 
information regarding the safety of the dif- 
ferent anesthetics and analgesics in use be- 
cause of unreliability of research methods and 
the interpretations made from them. Some 
of the faults in the methods of collecting and 
interpreting data are: lack of uniformity in 
the clinical standards used to judge the effects 
of drugs upon mother and child; use of an in- 
sufficient number of experimental subjects 
and controls; attempting to evaluate the 
effects of a drug while it is being used in com- 
bination with several; and insufficient use of 
precise laboratory methods. The outstanding 
need is for development of laboratory proce- 
dures which can be used preliminarily upon 
experimental animals before studies are made 
upon humans. Such methods may be used to 
confirm or refute some of the incomplete evi- 
dence which indicates that uterine contrac- 
tions may be decreased and fetal asphyxia in- 
creased by these drugs. It is with this hope 
in mind that some of the methods that have 
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been used will be discussed and our experience 
with a recently developed laboratory method 
will be related. 


METHODS OF PRECISION IN USE 

Several methods of precision have been 
devised to determine the reaction of the 
uterine musculature to various anesthetics 
and analgesics. Unfortunately, studies of this 
nature have been too few to make it possible 
to arrive at convincing conclusions about 
these preparations. In fact, some of the 
methods have not been tried sufficiently en- 
tirely to satisfy some of the objections raised 
about them. 

Excised uterine muscle test. By this labora- 
tory procedure the effect of the various com- 
pounds on the uterus is determined by infusing 
a piece of excised uterine muscle with a solu- 
tion of the test substance. The muscle is con- 
nected to a stylus which records the uterine 
contractions upon a revolving drum. While 
there are many objections to the use of this 
in vitro method, considerable information, at 
least of a preliminary nature, may be obtained 
before humans are subjected to the drug under 
consideration. 

Internal hysterographic method. There is no 
need to describe at length the various proce- 
dures that have been devised to register 
graphically uterine contractions in parturients, 
for recently Dodek has done this in splendid 
fashion. Suffice it to say that internal hyster- 
ography was tried as early as 1872. Essen- 
tially the method is based upon the use of a 
rubber bag which is inserted under aseptic 
precautions either into the parturient human 
cervix or into the uterine cavity past the pre- 
senting fetal part. The amniotic sac should 
not be ruptured. The bag is attached to a 
rubber tube, and, after the two are filled with 
fluid, they are connected to a delicate tambour 


179 





180 


or mercury manometer provided with a stylus 
which marks the uterine pressure variations 
upon a revolving recording drum. Recent 
studies based on this method have been made 
by Bourne and Burn, by Rucker, and by 
Kane and Roth in an endeavor to ascertain 
the effect of anesthetics and analgesics upon 
uterine contractions. So far an insufficient 
number of studies have been reported to 
arrive at very definite conclusions. Further- 
more, internal hysterography has been criti- 
cized for several reasons. It subjects the 
patient to the dangers of intra-uterine manip- 
ulation. Introduction of a bag may cause an 
abnormal response by the uterus thus provid- 
ing a complicating factor in evaluating the 
effect of an anesthetic or analgesic upon 
uterine contractions. Finally, the method is 
sufficiently complicated to limit its generalized 
use by clinical investigators. Nevertheless, a 
great deal of valuable information might be 
obtained if the method were used more ex- 
tensively. 

External hysterographic method. As early as 
1920 Rubsamen employed a method of re- 
cording uterine contractions from without the 
birth canal by registering changes of position 
of the abdominal wall. Mahon in 1930 re- 
ported using an external hysterographic 
method. In 1932 Dodek devised a simple 
method which was based on the fact that 
with each contraction of the uterus the antero- 
posterior diameter of the abdomen is in- 
creased in direct proportion to the intensity 
of the contraction. He fixed a plunger and 
diaphragm of a closed air system to the 
abdomen in the region of the umbilicus so that 
each contraction compressed the air which 
raised a stylus attached to a sensitive rubber 
tambour. The stylus recorded the contrac- 
tions upon a revolving recording drum. The 
apparatus was fixed to the abdomen by tape. 
While the instrument is sensitive to uterine 
contractions it is relatively insensitive to 
ordinary abdominal movements of a minor 
character. For this reason as well as avoidance 
of hazards to the patient from intra-uterine 
manipulations, the method should be a valu- 
able adjunct to the study of uterine contrac- 
tions under anesthesia or analgesia. Further- 
more, observations can be carried out for 
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longer periods of time. So far few investi 
gators have used external hysterography. 

There is need for a laboratory procedure 
which may be used to determine the effects 
of the different anesthetics and analgesics 
upon the animal uterus before they are tried 
on humans. In the past year Rosenfeld and 
Snyder described a method that should be of 
a great deal of value in this respect. It has 
been used by them to ascertain the effect of 
anesthetics or analgesics upon the fetus in 
utero but we have found it useful in making 
observations of the effects of these substances 
on the uterine contractions as well. The 
method is described below. 


METHOD OF ROSENFELD AND SNYDER 


The abdominal and perineal regions of 
rabbits were anesthetized by transecting the 
lumbar spinal cord under local anesthesia. 
The animal was then partially immersed in a 
bath of Ringer’s solution of body temperature. 
The abdominal wall was incised and the 
uterus was exposed. Various volatile anes- 
thetics were administered through a cannula 
which had been inserted into the trachea of 
the mother, under local anesthesia. Solid 
analgesics were also administered in the usual 
way. The action of the different compounds 
upon the fetal respiratory movements were 
noted with the naked eye. Later motion pic- 
ture studies were made with the assistance of 
Eastman (4). 

We have employed this method with a few 
modifications. In some instances the cord 
was transected under ether anesthesia, but 
when this was done a day or two was per- 
mitted to elapse before the abdomen was 
opened, so that the effects of the anesthesia 
had worn off. By cutting the cord at a higher 
level, the fifth and sixth thoracic vertebre, 
the upper abdomen was anesthetized and the 
animal was not as restless. Most of the obser- 
vations were made through the exposed but 
intact uterus. However, in some cases the 
uterus was opened in order to study more 
closely the fetal respiratory movements 
through the transparent fetal membranes. 
In a few instances the outer chorionic layer 
was opened to eliminate some of the reflected 
light which at times prevented the enclosed 
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fetus from being clearly visible. Instead of 
using ordinary black and white film we have 
made our pictures with color film (koda- 
chrome). Artificial illumination was furnished 
by four 750 watt photoflood mazda lamps so 
arranged that they could be adjusted in suit- 
able positions. The camera was fixed in a 
frame at 2 feet from the object, and after the 
preliminary adjustments were made this 
stand could be brought into position quickly 
without requiring repeated focusing, This 
made it possible to standardize and simplify 
the photographic technique. The most satis- 
factory exposures were obtained with an 
aperture of F.2.8 using a 16 millimeter East- 
man ciné-kodak with a F.1.9 lens and a 
speed of 16 frames per second. This photo- 
graphic procedure made it possible to record 
movements that sometimes were overlooked 
when making direct observations and at the 
same time permitted permanent records to be 
made which could be reviewed from time to 
time. The use of color film made it easier to 
differentiate the various structures so that 
more accurate observation of details was 
possible. 


FETAL RESPIRATORY MOVEMENTS 


While mention has been made from time to 
time of respiratory-like movements in fetuses 
so little attention has been paid them that 
their existence still remains a doubtful matter 
to many. Thus, in the 1936 edition of Wil- 
liams’ Obstetrics Stander states that the con- 
clusions of Ahlfeld regarding fetal respiratory 
movements have not been generally accepted 
and “we are still in doubt as to the signifi- 
cance of his observations.” Preyer, in 1885 
mentioned that Vesalius had observed such 
movements when the fetal circulation had 
been interrupted and that Winslow in 1787 
observed rhythmic dilatation and contraction 
of the nasal orifices, expansion and contrac- 
tion of the thoracic wall, and movement of 
the abdominal wall in the fetuses in the 
amniotic sac following exposure of the uterus. 
Beclard made similar observations in 1815. 
In spite of occasional references of this sort 
no particular notice was taken of the subject 
until Ahlfeld in 1905 reviewed two previous 
reports of his own and published graphic 
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records of rhythmic pulsations of the ab- 
dominal wall of pregnant women which 
seemed unrelated to maternal respirations or 
pulse. His views met with considerable 
opposition. In 1911 Reifferscheid confirmed 
these observations with graphic records and 
concluded movements of the fetal thorax 
resembling the respiratory act occurred in 
utero and that they were physiologic. In 1933 
Klemperer failed to observe these movements 
consistently in anesthetized animals in which 
the uterus was exposed. Probably the reason 
for this is that anesthesia interferes with 
movements. 

In 1935, Rosenfeld and Snyder noticed 
spontaneous fetal respiratory movements in 
the intact, but exposed, uterus of rabbits 
whose spinal cords had been transected. These 
were characterized by rhythmic excursions of 
the thorax and abdomen which, while shal- 
lower, resembled qualitatively the respiratory 
act in the newborn. Fetuses within the same 
uterine horn showed great variation in res- 
piratory activity, some being quiescent while 
others exhibited these movements at varying 
rates up to sixty per minute. They thought 
that the movements were not initiated by the 
experimental procedure because they could be 
seen after careful observation of the unopened 
abdominal wall of unoperated upon pregnant 
animals. 

By the use of ether, paraldehyde, sodium 
phenobarbital, and sodium-pentobarbital in 
amounts that did not impair the maternal 
respiration but caused light anesthesia, they 
found that the intra-uterine respiratory move- 
ments were either seriously depressed or in- 
hibited completely. Eastman (5) who has been 
intensely interested in the work of Rosenfeld 
and Snyder mentions that they have also 
demonstrated these rhythmic intra-uterine 
movements in the cat, guinea pig, and 
monkey. After carefully reviewing the scanty 
literature on the subject and after making 
personal observations which will be related 
below, we have come to the conclusions that 
intra-uterine respiratory movements of the fe- 
tus occur, that they are physiologic, and that 
they are not initiated by asphyxial changes in 
the fetal blood nor by stimulation as a result of 
handling. 
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AUTHORS’ OBSERVATIONS 

Using the method described herein, ob- 
servations were made on 10 rabbits, 5 dogs, 
and 7 rats, and color motion pictures were 
taken. The following observations were 
made: 

1. Fetal respiratory movements. Through 
the intact uterus periodic rhythmic excursians 
of the fetal thorax and abdomen were ob- 
served. There seemed to be no synchronous 
action between the different fetuses, some 
remaining quiescent while others were active. 
These movements seemed to be of about equal 
intensity or amplitude but not of the same 
rate. Frequently all were inactive for a short 
time. One rabbit (No. 7) was observed for 
over 114 hours and during this time, save for 
a period of 2 minutes, one of the fetuses con- 
tinued to manifest these rhythmic movements 
uninterruptedly. Sometimes as many as 3 
fetuses showed respiratory activity. These 
movements were affected by several factors. 
In premature fetuses the respiratory activity 
was not as great as in full term animals. The 
movements often stopped when the fetus 
kicked and squirmed about. During intense 
uterine contractions the respiratory move- 
ments ceased or were at least considerably 
reduced or obscured. Frequently the rate was 
increased after the uterine contraction had 
subsided. The thoracico-abdominal move- 
ments did not seem to be disturbed when the 
uterus was opened and the amniotic sac ex- 
posed unless, as happened several times, the 
placenta became detached. Viewed through 
the transparent fetal membranes the move- 
ments simulated very closely the respiratory 
act in newly born animals. First, the chest 
was raised upward and outward suddenly 
while the abdomen retracted. Then the chest 
retracted and the abdomen expanded, but 
this movement was not as rapid as the initial 
one. During this act the ribs moved upward 
and downward. The respiratory-like move- 
ments, in dogs especially, were accompanied 
in most instances by alternate opening and 
closing of the mouth. In rat fetuses this was 
not as noticeable. We observed two distinct 
types of movements. The first was a rhythmic 
and regular act of relatively uniform ampli- 
tude unaccompanied by any other fetal 


activity. The second resembled an asphyxial 
gasp in which the mouth was opened wide if 
the excursion was violent. Movements of this 
sort usually were not rhythmic, and preceded 
or occasionally were accompanied by active 
limb movements. The fetus appeared to be 
struggling for breath. In rats greater variation 
of rate and rhythm was seen. At times the 
movements were so rapid that the chest did 
not have time to relax completely between 
excursions. This was followed by a pause 
simulating closely the apnea following a series 
of rapid respirations in delivered animals. 
When the umbilical cord was clamped, in- 
creased fetal and respiratory activity was 
usually, but not always, observed. With rat 
fetuses this was not as likely to happen. The 
width the mouth was opened depended upon 
the intensity of the thoracic excursion. 

The respiratory movements were stopped 
within 5 minutes by light ether anesthesia at 
which time the usual fetal response to tactile 
stimulation was absent. At the beginning of 
the anesthesia the rate was often increased. 
Within 5 to 10 minutes after withdrawal of 
the anesthetic, occasional excursions of the 
thorax were seen and by 15 to 20 minutes they 
had become regular again but the rate was 
slower. 

Sodium iso-amy] ethyl barbiturate (sodium 
amytal) in doses sufficient to produce anal- 
gesia and drowsiness was found to affect the 
fetal respiratory movements. At first the rate 
was increased somewhat but within ro min- 
utes it was reduced and the movements were 
not as uniform in intensity. By 15 minutes 
they were still more shallow about every 
fourth one being of normal strength. Rhyth- 
micity, however, continued. In one instance 
the movements ceased at 42 minutes for 2 
minutes and after their reappearance the rate 
was slowed one-half or more with about every 
sixth one stronger than the rest. In this rabbit 
fetus the movements continued for over 1% 
hours and were still going when the experi- 
ment was stopped. 

The rate varied greatly in different fetuses, 
in different species of animals, and in fetuses 
of varying maturity. In general the rate in 
dogs was less than in rabbits or rats and in 
premature animals it was slower than in ones 








































at term. Variations from 4 to 90 a minute 
were observed but in the few animals studied 
there seemed to be no rate characteristic for 
the species. Ether rapidly reduced the rate 
finally causing complete cessation. Sodium 


amytal slowed it gradually. For instance, 
rates of 30 to 40 per minute were reduced to 
ro to 15 and finally cessation of respiration 
occurred. 

2. Uterine contractions. In the reports of 
Rosenfeld and Snyder and of Eastman no 
particular mention was made of uterine con- 
tractions. We noted that in some animals 
operated upon at term uterine contractions 
were so vigorous that they interfered with our 
observations and photography of the fetal 
respiratory movements. In 2 rabbits labor 
began during the course of the experiment. 
Uterine movements were less bothersome in 
animals operated upon a few days before 
term and in ones that had been given theelin 
injections to prolong the gestation period. 
Contractions were seen very distinctly which 
gradually moved toward the vagina. The por- 
tion immediately behind the wave of contrac- 
tion dilated or expanded. When ether was 
administered to the mother, contractions 
became less frequent and intense, finally dis- 
appearing !entirely. Sodium »amytal reduced 
the frequency and intensity of uterine con- 
tractions. 

Since our investigations were initiated pri- 
marily in order to study the fetal respiratory 
movements, observation of uterine activity was 
more or less secondary. However, sufficient 
information was obtained to make us feel that 
this method could be used satisfactorily to 
study simultaneously the effects of anesthetics 
and analgesics upon uterine contractions as 
well as fetal respiratory activity. While the 
activity of the uterus during actual labor 
would not be recorded, always valuable in- 
formation, nevertheless, would be obtained. 
Furthermore, in some instances, as happened 
in some of our rabbits, labor might begin 
during the course of an experiment in which 
instance the effects of anesthetics and anal- 
gesics upon the parturient uterus could be 
studied. Finally, it would be possible to in- 
duce labor in order that such observations 
might be made. 
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EVALUATION OF STUDY 

The method described offers several ad- 
vantages. Primarily it is of value because it 
permits tests to be made upon laboratory 
animals rather than humans. Taking motion 
pictures makes it possible to preserve the 
observations for reference. Thus, experiments 
may be reviewed, checked, and detailed 
studies made of the character and quality of 
the movements. Also demonstrations may be 
made before medical groups. The chief value 
of the method, however, lies in the fact that it 
is possible not only to determine the effect of 
various preparations upon the uterus but also 
upon the fetus i utero. 

Certain disadvantages have been found. 
The method is subject to personal error in 
that it depends entirely upon observations 
made with the eye. Because of this it is diffi- 
cult to continue the studies for extended 
periods and the use of moving pictures for a 
protracted time is expensive. Furthermore, 
it is extremely hard to time the movements 
accurately. 

Objections may be raised about the manner 
of preparing the animal for the experiment. 
Thus, doubt may be expressed about the occur- 
rence of fetal movements in unoperated upon 
animals. Rhythmic movements of this nature 
have been observed in unoperated upon labo- 
ratory animals and humans (Ahlfeld, Rosen- 
feld and Snyder) and graphic records of these 
movements through the unopened abdominal 
wall have been published (Ahlfeld, Reiffer- 
scheid). In the face of this, surely such factors 
as mechanical stimulation by operative ma- 
nipulations, immersing solutions, temperature 
variations due to inadvertent exposure of the 
uterus to the air and heat of artificial illumi- 
nation, cannot be incriminated very well. As 
far as the solutions are concerned they are 
generally considered physiologic enough to be 
suitable for experimental and clinical pur- 
poses. The solutions are kept at body tem- 
perature and the heat caused by illumination 
can be controlled easily. Drying can be pre- 
vented by total submersion and, in fact, there 
is less glare when this is done. Interference 


with the uterine blood supply can be elimi- 
nated by care in setting up the preparation. 
Another criticism is that the release of intra- 
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abdominal pressure upon the uterus by open- 
ing the peritoneal cavity may affect uterine 
contractions or fetal respiratory movements. 
Since the action would be one of retardation 
rather than stimulation we do not consider 
this factor of much importance. 

Perhaps the most pertinent criticism per- 
tains to transection of the spinal cord. It is 
possible that this may interfere with the in- 
nervation of the uterus and in turn with 
normal uterine contractions but one cannot 
conceive of any particular direct effect upon 
the fetus as a result of this act. The uterus is 
thought to possess an inherent capacity for 
rhythmic contraction. Under normal condi- 
tions uterine activity is governed by both 
motor and inhibitory nervous influences 
which probably are of reflex or central nervous 
origin. When the cord is transected the only 
effect to be expected would be removal of the 
central nervous influences. How great this 
is one cannot state definitely. The effects 
caused by transection of the cord and spinal 
anesthesia are similar in many respects. 
Several observers have studied this problem 
in relation to the uterine contractions during 
labor. Some of their conclusions have been 
somewhat contradictory. Bourne and Burn, 
after reviewing the subject carefully and 
making hysterographic studies, concluded 
that while under spinal anesthesia ‘“‘the 
rhythm of the uterine contractions was not 
perceptibly altered there was a maintained 
rise of pressure in between each uterine con- 
traction.”” In other words uterine tone was 
increased. Since the rate and rhythm of the 
contractions are not interfered with it appears 
that cord transection may be used satisfac- 
torily in testing the stimulating or depressing 
effect of anesthetics and analgesics on uterine 
contractions, especially after determining 
what constitutes normal for the cord animal. 

In spite of certain objections it is our 
opinion that this method is of distinct value 
in testing the action of the various agents upon 
fetus and possibly uterus. Studies along these 
lines should be continued and the method 
used juntil a better one can be devised. It is 
hoped that an instrument can be developed 
to record graphically the volume changes of 
the uterine musculature and the fetus 7 utero 
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in animals prepared in this manner. Perhaps 
an instrument devised by Fenning to record 
graphically small changes of volume can be 
adapted to this particular purpose. We in- 
tend to carry out investigations to determine 
if this is possible. 


SUMMARY 


There is need for greater use of precise 
methods to determine the effect of anesthetics 
and analgesics on uterine contractions and on 
the fetus. As far as the uterus is concerned 
hysterography is the method of choice at 
present. Especially is this true of external 
hysterography since it is reasonably accurate, 
simpler, safer for the patient, and less subject 
to criticism. A procedure recently described 
by Rosenfeld and Snyder offers great possi- 
bilities in studying the effects of anesthetics 
and analgesics upon the fetus. Experiences 
with this method are related and the observa- 
tions of Rosenfeld and Snyder regarding the 
existence of apparently physiologic intra- 
uterine respiratory movements which are de- 
pressed or stopped by some of the anesthetics 
and analgesics are confirmed. There is evi- 
dence that this method may be of value in 
studying the effects of these agents upon 
uterine contractions also. Direct and color 
motion picture observations upon animals 
anesthetized by cord transection are reported 
and the advantages and disadvantages of the 
method are discussed. In order to obtain 
more accurate data there is need for an instru- 
ment which will record these movements 
graphically. It is possible that this may be 
accomplished in the near future by using an 
instrument recently devised by Fenning to 
record graphically small changes of volume. 
Further studies along these lines are being 
pursued. 
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INGUINAL HERNIA 


I. The Anatomy of the Region 


BARRY J. ANSON, Ph.D., and CHESTER B. McVAY, B.A., Chicago, Illinois 


VER a period of several years the 
authors gathered data on what were 
at first regarded as unusual types 
of abdominal musculature. As rec- 

ords accumulated the incidence of the “un- 
usual” cases became high; it was soon learned 
that they were not exceptional, but merely 
different from the arrangements convention- 
ally described and figured. A study was then 
begun on the abdominal layering of consecu- 
tive specimens; 125 specimens have been 
studied to date, a number which seemingly 
includes all types of musculoaponeurotic lay- 
ers and gives a reliable concept of the incidence 
of each. In the following account we shall pre- 
sent those features of the anatomy which are 
regarded as surgically important. In this se- 
lection the writers were dependent in part on 
the judgment of Dr. Leo M. Zimmerman, 
whose presentation of the principles of hernial 
repair, appearing in a separate article in this 
journal, is correlated with the anatomical dis- 
cussion. 
MATERIALS AND METHOD 

The descriptions are based upon records ob- 
tained from the dissection of 125 consecutive 
specimens (250 inguinohypogastric regions).! 
The illustrations represent the anatomy of 3 
selected cases. Specimen A represents the 
commonest type of internal oblique muscle. 
Specimen B represents a less common ar- 
rangement in which the inguinal parietes are 
almost entirely aponeurotic; upon the opposite 
side of this specimen Dr. Zimmerman carried 
out the operation which is illustrated in his 
article. Specimen C is dissected to demon- 

'Permanent records were obtained of the extent and character 
of the inguinal layers in each subject by outlining upon glass 
with wax pencil, and then transferring to tracing paper, all fea 
tures of interest. Details of structure were then added, free- 
hand, to the sketch, while a written description was being pre- 
pared by an assistant. Supervised student dissections were usu- 
ally satisfactory for study and record; but whenever a dissection 


offered difficulties or presented apparently novel features, it was 
completed by the authors. 


Contribution No. 259 from the Anatomical Laboratory of 
Northwestern University Medical School. 
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strate the relation of the 3 aponeuroses to each 
other and to the rectus muscle. Figures 6 and 
7 are diagrammatic composites based upon 
our records of the internal oblique and trans- 
versus abdominis muscles.” 


DESCRIPTION OF SPECIMENS ILLUSTRATED 


Specimen Race Age-Years Height Weight Figure 








inches pounds number 

A | White | 57 | 68 | «so | 2 
 B | White | 58 | 68 | 190 | 23-4 
_C¢ | Negro | 6x | 68 | sso |g 


EXTERNAL OBLIQUE MUSCLE 

In the inguinohypogastric region, the ex- 
ternal oblique muscle is entirely aponeurotic. 
It is usually considered as forming the major 
portion of the rectus sheath in this region, yet 
actually contributes relatively little to that 
structure (Fig. 5); it is readily separable from 
the aponeurosis of the internal oblique along 
a semilunar line which lies progressively nearer 
the linea alba as the pubic crest is approached 
(Fig. 1), the two lines frequently coinciding 
just above the pubic symphysis. 

The aponeurosis of the external oblique is 
regularly described as having a pubic insertion 
additive to the two crura of the subcutaneous 
inguinal ring; this extra band, the reflected 
inguinal ligament, is composed of a group of 
fibers derived from the deep surface of the 
aponeurosis, which do not terminate at the 
middle line of the body in the substance of the 
linea alba, but, crossing to the opposite side, 
insert into the pubic crest and_ tubercle. 
Actually, the reflected ligament rarely occurs; 
it was present bilaterally in less than 1 per 
cent of the subjects, unilaterally in 3 per cent. 
When present it overlies the strong rectus 
muscle, and therefore could be of no service 
in preventing direct inguinal herniation. 


2Another article, by the present authors, on the subject of in 
guinal anatomy will appear in the Anat. Record, 1938, 70: 
No. 4. 
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Fig. 1. Specimen A. The usual type of internal oblique muscle and aponeurosis 
(Fig. 6); the stratum is exposed by reflection of the external oblique. An ‘‘aponeurotic 
inguinal falx”’ is artificially produced by dislodging the cord and its cremasteric invest- 
ment from the sulcus in the internal oblique muscle; a cleft (at arrow) is thereby 
produced, which sets off a falciform band from the .cremasteric fibers. a, insert, Ana- 
tomical demonstration of the use of an inturned flap of the external oblique aponeurosis 
to strengthen the region of direct inguinal hernia (see following article). 


INTERNAL OBLIQUE MUSCLE 

The internal oblique is almost invariably 
described and figured as a layer which is en- 
tirely muscular in its inguinal portion, aponeu- 
rotic only in the hypogastric region, where it 
contributes to the formation of the rectus 
sheath. It is, according to our observations, 
generally true that the stratum is chiefly mus- 
cular, the latter two-thirds being made up of 
muscle fibers, the medial one-third of aponeu- 
rosis (measured to the lateral border of the 
rectus muscle). But there are notable excep- 
tions: the muscle may be short in either trans- 
verse (Fig. 2) or vertical direction (Fig. 6), al- 





though, in most instances (97 per cent) it ex- 
tends inferiorly to the spermatic cord. 

In those specimens in which the inferior, or 
funicular, portion of the internal oblique is 
aponeurotic (Fig. 2) the true structure of the 
layer is evident. The stratum is complete, is 
attached, without breach or hiatus, to the 
inguinal ligament. It contains no ‘‘aponeu- 
rotic inguinal falx,” i.e., no thickened falci- 
form band exists (even where the layer is mus- 
cular) until the spermatic cord has been re- 
tracted and the cremasteric fibers sharply 
separated from those just above; the superior 
wall of the cleft thus produced is the only 
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Fig. 2. Specimen B. Dissection as in Figure 1. An un- 


common type of internal oblique, in which the inguinal 
part of the layer is more aponeurotic than muscular, and al- 
most entirely aponeurotic over the abdominal inguinal 
ring. The margin of the subjacent transverse muscle is in- 
dicated by broken line, the position of a hernia adiposa by 
arrow (Figs. 3 and 4). 


observable representation of a falx. There- 
fore, such a band must be regarded as an arti- 
fact, evident only after the musculofascial 
layer has been separated into two distinct 
parts, one above, the other below, the cleft.) 

Actually, then, since the aponeurosis passes 
anterior to the rectus muscle, the so called 
aponeurotic inguinal falx is merely an area in 
the anterior lamina of the rectus sheath ren- 
dered more prominent than the surrounding 
tissue through its insertion into bone. Di- 
rectly posterior to this portion of the aponeu- 
rosis is situated the rectus muscle, so that, 
even if the falx were a markedly thickened 
band, it could not be reasonably described as 
a structure efficacious in preventing direct 
inguinal herniation of the abdominal contents. 


1This discussion is based upon the usual definition of the falx, namely, 
that it consists of these lowermost fibers of the internal oblique and of the 
transversus abdominis which, arching over the spermatic cord (or round 
ligament, in the female), attach, medially as a conjoined, ligamentous, 


band to the tubercle and the pecten of the pubis. Testut, however, con- 
siders this conjoined structure as entirely different from the aponeurotic 
falx; the latter he regards as a slip from the deep surface of the trans- 
versalis fascia which invests the rectus muscle in the lower abdomen 
(Traité d’anatomie humaine, Paris, 1921, vol. 1, fig. 783). Other authors 
also, in illustrating the posterior aspect regard it as the rectus fascia (see 
under transversus abdominis muscle). 
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Fig. 3. Specimen B. Continued. An aponeurotic trans 
versus abdominis, representative, in the proportion of 


aponeurosis to muscle, of almost 20 per cent of the cases 
(Fig. 7); unusual in the thinning of its medial part, which 
latter is set off from the thicker lateral portion by a falci- 
form edge (at broken arrow). The thinner stratum covers 
the hernia adiposa (at unbroken arrow). Aponeurotic 
inguinal falx wanting. 


When sutured to the inguinal ligament in 
herniotomy, the so called falx—which is merely 
part of the rectus sheath—is subjected to un- 
due traction in all stretching movements of 
the abdominal musculature; this condition 
may in part account for the frequency of re- 
currence in hernia. It is our belief that such 
traction might be obviated, in hernial repair, 
by suturing a flap of the aponeurosis of the 
external oblique muscle to that of the trans- 
versus abdominis (see demonstration in Fig. 

a); this is accomplished by using the cleft in 
the internal oblique as the route by which the 
two layers are brought into approximation. 
The full discussion of the technique and of the 
results of its employment will be found in the 
article by Dr. Leo Zimmerman. 

Beneath the internal oblique proper is an 
accessory internal oblique muscle (Chouke), 
present in 40 per cent of 250 inguinal regions 
studied.” It has doubtless been mistaken in 


*Described by Chouke as occurring in 82 per cent of cases examined 
(Anat. Record, 1934-1935, 61: 341-349). 
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Fig. 4. Specimen B. Dissection concluded. Showing 
the heavy internal layer of investing fascia of the trans- 
versus abdominis muscle (transversalis fascia), which, in 
turn, is incised transversely to expose the preperitoneal 
layer of connective tissue (and the contained hernia adi- 
posa, at arrow); incised vertically, to demonstrate its con- 
tinuity with the fascial covering of the iliacus muscle. The 
muscle fibers of the transversus abdominis have been turned 
medially to a point where the transversalis fascia fuses with 
the aponeurosis of the transversus abdominis muscle. 


the past for the transversus abdominis mus- 
cle, and its unrecognized presence may ac- 
count for the fact that usually the latter is de- 
scribed and figured as extending farther in- 
feriorly than it actually does. 


TRANSVERSUS ABDOMINIS MUSCLE 
TRANSVERSALIS FASCIA 


AND 


The transversus abdominis is usually more 
aponeurotic in the inguinal region than is the 
internal oblique; thus although in 97 per cent 
of the cases, the muscular part of the internal 
oblique extended inferiorly as far as the 
spermatic cord (Fig. 6), in only 3 per cent did 
the muscular portion of the transversus ab- 
dominis reach that level (Fig. 7); in 62 per 
cent, it terminated within the superior half of 
the inguinal region, in 7 per cent it did not 
reach the anterior superior spine of the ilium, 
that is, was not inguinal at all; in approxi- 
mately 19 per cent of the cases the layer was 
almost as aponeurotic as the external oblique 


ANSON, McVAY: ANATOMY OF REGION OF INGUINAL HERNIA 





189 


M.transv. 


\ 7 Fascia m t 
abd. 


‘recti abd. 


Apon.m 
Obl.ext. 


M.obl.int. 
abd. 


Fig. 5. Specimen C. Dissection of inguinal layer, sec 
tioned 5 centimeters above the superior border of the pubis. 
The aponeuroses of the external and the internal oblique 
muscles remain only at their medial and inferior borders. 
The rectus muscle has been retracted from the anterior 
lamina of the rectus sheath to demonstrate the manner in 
which the investing “rectus fascia” arises from the apo- 
neurosis of the transversus abdominis muscle. The line of 
fusion of the aponeurosis of the internal oblique with that 
of the transversus abdominis is vertical, both layers are 
unbroken, there being no margin which resembles an 
“‘aponeurotic inguinal falx.”” The line of fusion of the three 
aponeuroses occurs within the territory of the anterior 
lamina of the rectus sheath, each contributing, to a dif- 
ferent extent, to the formation of the latter (marked by +). 


in the same subject, the muscle fibers termi- 
nating at or near the interspinous line. 

In the medial direction, the limit of the 
muscular part of the layer also varies con- 
siderably. In only about one-half of the cases 
do the muscle fibers form the lateral two- 
thirds of the stratum in the inguinohypo- 
gastric area and the aponeurosis the medial 
one-third (Fig. 7), as is quite consistently the 
arrangement for the internal oblique. 

The medially placed tendinous plate is, in 
almost all descriptions, correctly termed 
aponeurosis; but, curiously enough, the in- 
ferior continuation of the same structure is 
called a fascia, or specifically, the “trans- 
versalis fascia.’ That the two are merely 
areas of the same layer is clearly evident in 
those cases—numerous in the laboratory, 
rare in books and journals—in which the mus- 
cle fibers terminate at a high level, leaving a 
broad expanse of the stratum entirely without 
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Fig. 6. The inferior extent of the internal oblique muscle 
in 110 inguinal regions; incidence shown in percentage. In 
97 per cent the muscle fibers extend inferiorly as far as the 
spermatic cord; in only 3 per cent between that point and 
one situated midway between the anterior superior iliac 
spine and the pubic tubercle. The medial extent of the 
muscle is not highly variable. 


fascicles. However, in those specimens in 
which the layer is chiefly muscular—as it is 
regularly represented in conventional illus- 
trations— the continuity described is not alto- 
gether clear; since the medial and the inferior 
portions of the aponeurosis are interrupted 
by muscle fibers which approximate the sper- 
matic cord, their similarity is lost sight of. 
The inferior portion, appearing then as the 
hinder wall of a small lunular interval between 
the inferior border of the musculature and the 
inguinal ligament, is described and labelled as 
“‘transversalis fascia,’’a term which is properly 
applicable only to the internal layer of invest- 
ing fascia of the transversus abdominis mus- 
cle. Divested of its muscle fascicles, it can 
be followed medially into the aponeurosis, 
which passes anterior to the rectus muscle;' 
it can be traced inferiorly into the aponeurosis 
which, like that of the internal oblique, joins 
the inguinal ligament. In almost all speci- 
mens it is seemingly strong enough to offer 
an adequate foundation for the type of herni- 
otomy mentioned hereinbefore. 

1Although the fascial planes of the body are not synonymous with the 
epimysia of the muscles, in certain regions they are not to be distinguished 
because of fusion. This is the case with the flat abdominal musculature, 
and the fusion persists over the aponeuroses of the muscles to a greater or 
lesser degree depending upon the cadaver. As the epimysium contributes 
to the aponeurosis of a muscle and since the fascia of the abdomen are 
fused to the epimysia of the muscles, macroscopically, we consider the 
fascia as contributing to the aponeuroses of these muscles. 

When attempting to remove the fascia from the aponeurosis of the ex- 
ternal oblique, the instance in which the fusion is least marked, it is 
difficult to determine that one is not making an arbitrary separation; 
certainly, it is impossible to make a clean separation between the trans- 
versalis fascia and the aponeurosis of the transversus muscle. Even 
microscopically, anatomists are not agreed upon the constituents of an 


aponeurosis or tendon, so for the present we prefer to consider the com- 
ponents of the abdominal aponeuroses as described above. 
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Fig. 7. The inferior and the medial extents of the trans- 
versus abdominis muscle in the same specimens. In only 
3 per cent do the muscle fibers extend as far inferiorly as the 
spermatic cord (Fig. 6); in only 7 per cent (dotted line) do 
they form an arching border like that conventionally de- 
scribed; in 43 per cent the muscle fibers terminate between 
anterior superior spine and the midpoint on the inguinal 
ligament; in 26 per cent they do not extend inferior to the 
spine. In about one-half of the cases the muscular portion 
covers the lateral two-thirds of the trapezoidal area be- 
tween the inguinal ligament and the lateral border of the 
rectus sheath. 


But in rare instances (2 specimens in 125) 
the inferior portion of the aponeurosis is not 
of uniform strength and thickness throughout, 
but thick laterally, very thin medially (broken 
arrow in Fig. 3 indicates the line of transition). 
Such cases are doubtless prone to herniation 
in this instance, the thinned area being mark- 
edly elevated by a hernia adiposa (solid arrow 
in Fig. 3) in the subjacent layer of preperi- 
toneal connective tissue. 

The “transversalis fascia” (i.e., aponeurosis 
of the transverse muscle) is variously described 
as having all possible relations to the rectus 
sheath. Textbooks of anatomy and articles in 
the literature usually state that the trans- 
versalis fascia passes behind the rectus muscle 
inferior to the semicircular line (of Douglas), 
at the same time describing the rectus sheath 
as possessing no posterior component in this 
region. The older accounts, although different 
from those of the present day are likewise in- 
correct; e.g., Scarpa discounts the subserous 
layer and states that “from below the umbi- 
licus to the pubis, the rectus muscle has 
no aponeurotic sheath, and lies immediately 
upon the peritoneum.” Actually, the aponeu- 
rosis of the transversus muscle and most of the 
transversalis fascia pass anterior to the rectus 
muscle as there is considerable disproportion 
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between the thickness of the transversalis 
fascia and the rectus fascia—a thin slip of 
fascia that originates from the fused aponeu- 
rosis of the transversus and_transversalis 
fascia and passes medially to invest the rectus 
muscle (Fig. 5). This fascia of the rectus mus- 
cle is a distinct structure, entirely separable 
from the sheath of the same muscle, related to 
it only in being a derivative of one of the three 
contributory aponeuroses to the sheath. This 
thin envelope may be the “transversalis 
fascia” upon which some authors state that 
the rectus muscle rests. This layer is com- 
parable to the fascia which forms the immedi- 
ate investment of muscles in other regions of 
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the body, e.g., to the leaf of cervical fascia 
which divides to enclose the sternocleido- 
mastoid muscle, to the layer of pectoral fascia 
(costocoracoid membrane) which splits to 
invest the subclavius muscle. Except for it, 
the rectus muscle rests posteriorly upon pre- 
peritoneal connective tissue. After having 
contributed this muscle fascia to the rectus, 
the aponeurosis of the transversus abdominis 
muscle forms, for a short distance, the only 
anterior component of the rectus sheath 
(Fig. 5); it is next joined by the aponeurosis of 
the internal, finally by that of external, 
oblique muscle. The latter conjunction is 
accomplished near the linea alba. 
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II. The Surgical Treatment of Direct Inguinal Hernia 


LEO M. ZIMMERMAN, M.D., F.A.C.S., Chicago, Illinois 


HERE is a tendency among surgeons to 
view the results of the operative treat- 
ment for inguinal hernia with compla- 
cency. This satisfaction, however, is 
found to be unjustified whenever the test of actual 
postoperative follow-up is applied. The results of 
surgery in direct hernia are particularly disap- 
pointing. In a recent publication, Andrews and 
Bissell presented statistics from their own and 
other clinics showing recurrences in over 25 per 
cent of the cases in those series of direct hernias 
in which follow-up examinations were made. 
On the basis of these figures, they confess the 
failure of surgery as a treatment for the usual 
forms of direct hernia and advise against surgery 
in these cases, particularly since the discomforts 
and dangers of an otherwise harmless condition 
may be aggravated by unsuccessful operation. 
Acceptance of defeat by surgeons does not help 
to solve the direct hernia problem. The recog- 
nition of the type of hernia present, before the 
canal is opened, is frequently difficult, even if the 
diagnostic criteria described by Andrews are util- 
ized. I must confess that my pre-operative im- 
pressions, derived from both the patients’ com- 
plaints and my own findings, are wrong sufficiently 
often to make me unwilling to advise treatment 
on the basis of the type of hernia I expect to find. 
Andrews mentions the medicolegal aspect of the 
problem, with reference to the inability of direct 
hernia sufferers to obtain employment. The other 
side of the picture also merits consideration. Many 
of these cases develop during employment and are 
treated as compensable conditions. Confession of 
inoperability would imply permanent disability 
and create a tremendous insurance problem. The 
essential lesion in direct hernia presents difficulties 
which, though perplexing, do not seem insur- 
mountable. They should challenge us, rather, to 
continue to seek new methods until a more satis- 
factory solution to the problem has been found. 
In seeking an explanation for the distressingly 
high incidence of recurrences following operation 


From the Department of Surgery, Northwestern University 
Medical School. 


for direct hernia, one factor would seem to be the 
failure of many surgeons adequately to differenti- 
ate, in their treatment, between hernias of the 
direct and the indirect variety. Indirect hernia 
is recognized as a peritoneal protrusion through 
the internal inguinal ring, in which failure of ob- 
literation of the processus vaginalis is at least an 
important, if not determining factor. Direct her- 
nia, on the other hand, is an actual rupture or 
stretching of the structures forming the floor! of 
the inguinal canal. In view of the totally different 
etiology and pathology of the two forms of hernia, 
it would seem that an appropriately different 
attack would be indicated, directed in each case 
against the fundamental lesion present. Never- 
theless, one sees in the literature, as well as in the 
operating room, the same procedures used for 
both types of inguinal hernia. 

Although direct hernia is always an acquired 
lesion, it has a predisposing anatomical back- 
ground of congenital origin. In a recent study of 
the anatomy of the inguinal region conducted in 
the Department of Anatomy of Northwestern 
University Medical School,’ the internal oblique 
muscle was usually found to be a complete mus- 
culofascial sheet extending down to the pubic 
spine. A narrow cleft separated the cremasteric 
portion of the muscle from its main body. The 
space, therefore, between the lower arching border 
of this muscle and Poupart’s ligament was com- 
pletely occupied by the spermatic cord, and no 
portion of the inguinal floor was unsupported by 
muscle. The downward extent of the fleshy fibers 
of the transversus abdominis muscle was much 
more variable, but it almost always ended higher 
than did the internal oblique. Continuing down- 
ward from the free lower muscular border was an 
aponeurotic membrane which completed the 
musculofascial sheet of this layer. This aponeu- 
rosis, usually designated the transversalis fascia, 


1The term “floor” is used to designate the posterior wall of 
the inguinal canal in accordance with surgical usage. In the su- 
pine position, as on the operating table, the posterior wall does 
form the floor of the canal. 

2Anson, B. J., and McVay, C. B. The anatomy of the region 
of inguinal hernia. Elsewhere in this journal. 


193 





194 


extended down to the inguinal ligament and lay 
deep to the spermatic cord. It is the layer which 
comprised the floor of the inguinal canal. 

The arrangement described, which may be con- 
sidered the usual or normal, coincides with that 
usually encountered at operation in patients with 
indirect inguinal hernia. Under these circum- 
stances, the inguinal canal is only a potential 
space which becomes further narrowed when the 
internal oblique muscle contracts and approx- 
imates itself to the inguinal ligament. Direct 
hernia is, not surprisingly, rare in persons with 
this type of abdominal protection. 

In some of the specimens examined, however, 
the arrangement was different. The lower border 
of the internal oblique muscle ended at a variable 
distance above the pubis, leaving a triangular 
area, the so called inguinal triangle, bounded by 
the lower free border of the internal oblique mus- 
cle, the rectus sheath, and Poupart’s ligament, in 
which the floor of the inguinal canal was unsup- 
ported by overlying muscle. In the anatomical 
study referred to above, by actual measurements 
of 95 unselected specimens, Anson and McVay 
found the length of the medial border of the 


triangle to be: 
Length incm. No. of specimens Length in cm. 
16 3.0 12 

4 

12 

14 

18 

10 


No. of specimens 


The specimen from which Figure 2 in the article 
by Anson and McVay is taken is an interesting 
example of abdominal wall in which the lower- 
most fibers of the internal oblique muscle are 
wanting. In this subject, a direct inguinal hernia 
was found on the left side. On the right side, 
although no hernia was present, the arrangement 
of the muscles was identical. Pélya found a similar 
absence of the lower fibers of the internal oblique 
muscle in 15 of 50 dissected specimens, the free 
border inserting into the rectus sheath from 1 to 
31% centimeters above the pubic spine. 

The arrangement just described coincides with 
the findings at operation in patients with direct 
hernia, and probably explains the genesis of the 
hernia. Several observers have recorded this mus- 
cular deficiency during operations for direct her- 
nia, using various methods for determining the 
size of the defect. Pélya, in 1912, actually meas- 
ured the size of the inguinal triangle with a 
graduated uterine probe in 100 unselected cases of 
inguinal hernia. In these cases were included 
both the direct and the indirect varieties of in- 
guinal hernia. He found that the length of rectus 
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sheath comprising a side of the triangle was as 
follows: 
Length in cm. No. of cases No. of cases 
I 


Length in cm. 


I 
7 
I 


3 
28 


Andrews (3) measured the inguinal triangle in a 
series of 20 direct hernias and found that the 
average length of rectus sheath bordering it was 
5 centimeters. Ssoson-Jaroschewitsch traced the 
margins of the triangle on sterile glass with a 
sterile pencil during operations for both types of 
inguinal hernias. The muscular defect was always 
larger in direct hernias than in indirect ones of the 
same size. In oblique hernias the lower fibers of 
the internal oblique muscle ran more nearly paral- 
lel with Poupart’s ligament, and formed an obtuse 
angle with the rectus sheath. In direct hernias, 
the angle approached go degrees, as the course of 
the lowermost fibers was almost transverse. 

For some time, I have been mapping the boun- 
daries of the inguinal triangle at operation, by a 
slightly different method. Using a coarse-meshed, 
wax-impregnated gauze (parasine gauze), patterns 
are cut of the muscle defect. With only rare ex- 
ceptions, in direct hernias a triangle of material 
size has been present, in which the limb formed 
by the rectus sheath has ranged from 2 to 7 cen- 
timeters. In indirect hernias, the triangle is long 
and narrow, its width coinciding almost with the 
diameter of the cord. It is usually possible to tell 
at a glance, as soon as the aponeurosis has been 
divided, what type of hernia one is dealing with 
by the type of internal oblique muscle present. 

From these repeated observations, the convic- 
tion grows that the underlying predisposing an- 
atomical basis for direct hernia consists of a con- 
genital ‘absence of adequate muscular support for 
the lower portion of the inguinal canal. This ex- 
plains the fact that most men go through lifetimes 
of hardest labor without developing direct hernia, 
while others, who are relatively inactive, have 
direct hernias before middle age is reached. It 
also accounts for the frequently bilateral distribu- 
tion of direct hernia, since the anatomical struc- 
ture is usually symmetrical on the two sides. The 
objection might be raised that the muscle defect 
is secondary, the lower end of the internal oblique 
having been pushed upward and attenuated by 
the pressure of the sac. This is disproved by the 
fact that similar defects do not accompany in- 
direct hernias of the same or larger size. Nor is 
size of triangle proportional to the size or dura- 
tion of the hernia. And in cases with well developed 
lesions on one side and beginning ones on the 
other, a symmetrical triangular defect is found. 
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SURGICAL TREATMENT 

The surgical treatment for inguinal hernia, 
whether of the oblique or the direct variety, usu- 
ally consists of operation by the Bassini technique 
or one of its numerous modifications. The essen- 
tial step in all these procedures is the suture of the 
internal oblique muscle! to the inguinal ligament. 
This newly formed floor may then be reinforced 
with one or more of the other layers of the ab- 
dominal wall. The inadequacy of these methods, 
so far as direct hernia is concerned, is attested by 
the high incidence of recurrences in their wake. 
There are two apparent reasons for these failures. 
First, the rent in the floor of the canal, that is, in 
the transversalis fascia, which is the basic lesion 
in direct hernia, has not been repaired. Suturing 
the heavier overlying muscles gives the operator 
a false sense of security as to the adequacy of his 
repair and often leads him to omit the one step 
that logically should initiate any operation for 
direct hernia. 

The second reason for the inadequacy of the 
conventional operations lies in the failure of per- 
manent union between the internal oblique mus- 
cle and Poupart’s ligament. Experience and 


experiment have repeatedly shown that confidence 
in the permanence of such union is misplaced. 
Seelig, Gallie and LeMesurier (6), and others 
have demonstrated that muscle and fascia do not 
unite firmly when sutured together. At reopera- 
tion in recurrent hernias, almost invariably, these 


structures are found to have returned to their 


original positions, as if they had never been 
sutured. 

The essential problem in the repair of a direct 
hernia is the closure of a defect in the fascial floor 
of the inguinal canal. The predisposing cause of 
this rupture, as stated, is a congenital absence of 
adequate muscular support. Inasmuch as there 
are no methods by which muscle can be made to 
grow where it is deficient, the defect must be re- 
paired by some type of fascial plastic procedure 
which will provide sufficient resistance to with- 
stand the intra-abdominal pressure. To be effec- 
tive, the fascial reinforcement should be in 


1The term ‘‘conjoined tendon” is omitted advisedly because it is in- 
correct and confusing. Two separate structures are described bearing 
this name. In anatomical descriptions, it is defined as the ‘‘aponeurotic 
inguinal falx,’’ a falciform band of fascia derived from the insertions of 
both the internal oblique and transversus abdominis muscles, which 
attaches to the pubic crest, tubercle, and laterally along the pectineal 
line for a distance of 3.75 centimeters. It lies deep to the spermatic 
cord and reinforces the transversalis fascia in forming the posterior wall 
of the inguinal canal. As stated in the article by Anson and McVay, 
careful anatomical study revealed no such structure. 

In surgical literature, the term ‘‘conjoined tendon’’ usually refers to 
the lower arching fibers of the internal oblique muscle. As pointed out 
by Anson and McVay, this free margin is actually an artefact. It is 
almost invariably muscular rather than tendinous, at least in part, and 
it does not fuse with the insertion of the transversus abdominis for 
some distance medial to the edge of the rectus muscle. In other words, 
it is neither conjoined nor tendinous. The interests of clarity would be 
better served, therefore, if the term ‘‘conjoined tendon” were abandoned. 
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immediate apposition with the newly repaired 
transversalis fascia. There should be contact be- 
tween the two layers over a broad surface, without 
tension and with no interposition of muscle or 
fatty tissue. 

There are several methods by which these re- 
quirements can be fulfilled. They are approxi- 
mated in the “white fascia” operation of Andrews 
(1, 2). Here, however, the reinforcing aponeurosis 
is separated from the transversalis fascia by what- 
ever internal oblique muscle there is, and it still 
lies in the position of the roof of the canal rather 
than the floor. The method of fascial strip plait- 
ing popularized by Gallie and LeMesurier (7) has 
found wide adoption. This operation, however, 
is not easy. It requires a separate intervention to 
provide the fascial strips. The fascial sutures are 
cumbersome and necessitate very coarse needles 
with their attendant trauma to the tissues they 
penetrate. The strips have been detached from 
their blood supply and thus act as foreign bodies. 
The incidence of infection in reported series of 
such operations is material. That this procedure 
is not the final solution to the problem of difficult 
hernia is attested by the recent publication of 
Burdick, Gillespie, and Higinbotham in which a 
recurrence rate of 29.1 per cent was reported in a 
total series of almost 1500 cases operated upon 
by the fascial strip method. There were 310 
primary direct inguinal hernias in this series with 
recurrences in 25.8 per cent. 

Other methods of fascial transplantation in- 
clude the free transplantation of autogenous or 
preserved fascia. The former is preferred for ob- 
vious reasons, and we have used it to good 
advantage in difficult recurrent hernias. The 
fascial patch is taken from the fascia lata of the 
thigh and insinuated between the transversalis 
fascia and internal oblique muscle. Its disad- 
vantages lie in the fact that a second incision is 
required and the transplant is detached from the 
sources of its blood supply. 

Pedunculated fascial flaps have also been used 
for hernial repair. Turner has recommended cut- 
ting a rectangular flap from the fascia of the thigh, 
just below Poupart’s ligament, which is left at- 
tached superiorly. The inguinal ligament is then 
separated from the femoral vessels, and the flap is 
turned up under the ligament, to cover the 
inguinal region. Unfortunately, the fascia lata is 
weakest at this point, and is perforated at the 
fossa ovalis for the passage of the saphenous vein. 
The inguinal lymph nodes lie on the fascia in this 
region, interference with which might prove disas- 
trous. Furthermore, there is danger to the femorai 
vessels both during the operation and in leaving 
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them without their fascial protection. The pro- 
cedure of Wangensteen, of turning up a pedun- 
culated flap of fascia lata with its attached tensor 
muscle is of unquestioned value in repairing huge 
abdominal or inguinal defects. It is too extensive 
a procedure, however, for the ordinary hernias, 
even of the direct variety. 

For several years I have used a simple plastic 
step which apparently meets the requirements for 
the repair of most direct hernias. The method 
consists of first freeing and closing the transversalis 
fascia, then reinforcing it with a patch from the 
lateral flap of the external oblique aponeurosis. 
This portion of the aponeurosis is usually present 
as a firm, white fibrous structure, many times 
stronger than the original fascial floor of the in- 
guinal canal. The flap retains its normal attach- 
ments, so that its circulation and its viability are 
unquestioned. It is insinuated between the trans- 
versalis fascia and the internal oblique muscle, in 
direct apposition with the former structure. There 
is, therefore, broad approximation of fascia to 
fascia, without interposed muscle tissue. The 
operation is technically easy, requires no second 
incision or wide dissection, and takes no more 
time than the usual methods of herniorrhaphy. 


TECHNIQUE 


The steps of the operation are illustrated in 
Figures 1 to 7. The usual inguinal incision is made 
and the canal is opened by dividing the aponeu- 
rosis of the external oblique along the medial crus 
of the external ring, in order to provide a lateral 
flap wide enough to be used later for covering the 
hernial defect. The spermatic cord is dissected to 
rule out a concomitant indirect hernia and is 
then retracted laterally. The direct hernial sac 
is gently lifted with forceps and freed in its entire 
circumference by dividing with dissecting scissors 
the attenuated fascial fibers coursing over it. 
When it has been completely liberated, a free 
border of transversalis fascia, extending from the 
pubis to the deep epigastric vessels, has become 
defined. 

The sac, as a rule, is wide and dome-shaped, and 
is often covered with a thick layer of extra- 
peritoneal fatty tissue. Since it is merely the 
presenting portion of the peritoneal lining bulging 
through the weakened floor, and not the essential 
constituent of the hernia, nothing is gained by 
opening, removing, suturing, or plaiting the sac. 
Its proximity to the bladder renders such steps 
dangerous as well as unnecessary. Instead, the 
sac is merely inverted into the retroperitoneal 
space, and the transversalis fascia is sutured down 
to Poupart’s ligament over it. Because of the 
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mobility of the transversalis fascia, this can al- 
ways be accomplished without tension. When 
completed, the floor of the canal from the pubic 
spine to the inferior epigastric vessels has been 
restored and the hernial bulge disappears from 
view. 

The newly reconstructed floor is then reinforced 
(Figs. 5, 6) with a flap cut from the outer leaf of 
the aponeurosis of the external oblique muscle. 
This aponeurotic flap is incised obliquely, from 
above downward, opposite the internal ring and 
the patch thus formed is swung beneath the cord. 
The internal oblique muscle is gently elevated on 
a blunt retractor, and the patch insinuated between 
it and the subjacent transversalis fascia. It is 
fixed with interrupted sutures, and the muscle is 
allowed to fall back to its normal position, cover- 
ing the suture line as a trapdoor. No sutures are 
placed in the muscle layer. 

In those instances in which the insertion of the 
internal oblique muscle is fibrous rather than 
muscular, the cleavage plane between it and the 
transversalis fascia is less well defined. Neverthe- 
less, in the anatomical studies referred to, it was 
found that these layers can always be separated 
without difficulty. If, however, in such cases, the 
flap were to be brought anterior to the internal 
oblique aponeurosis, union would probably take 
place since both layers are fascial. 

The final step in the operation consists in drop- 
ping the cord back upon the strongly reinforced 
inguinal floor and restoring the roof of the canal. 
This is done by bringing the medial flap of the 
external oblique aponeurosis over the cord and 
suturing it to the external surface of Poupart’s 
ligament (Fig. 7). To avoid relaxation of the 
wall at the site of division of the lower flap, an 
imbrication stitch is placed at this point and the 
upper flap is brought down over it with a con- 
tinuous suture. To reconstruct the external ring, 
this suture ends with a pursestring in Scarpa’s 
fascia, bringing it snugly about the cord at the 
lower end of the canal. In the occasional subject 
in which the lower flap of the aponeurosis seems 
inadequate as a reinforcement for the inguinal 
floor, the upper flap may also be brought beneath 
the cord, leaving the latter structure immediately 
beneath the skin. The cutaneous incision, finally, 
is closed and a pressure spica of elastic bandage 
or stockinette is applied. 

The operation can be done under local or gen- 
eral anesthesia. It requires relatively little time 
for its completion and, inasmuch as no tension 
is required in placing the sutures, there is no 
contra-indication to operating upon both sides of 
a bilateral hernia at the same sitting. In such 
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instances, a single transverse, suprapubic incision 
joining the upper margins of the external rings 
may be used with advantage. As Andrews has 
pointed out, the purely fascial herniorrhaphies are 
followed by relatively little postoperative pain. 
In repairs of the type described, it is not at all 
uncommon for patients to go through the entire 
postoperative period without requiring opiates for 
relief of pain. 

When brought from the operating room, the 
patients are placed in a slightly flexed position, 
by elevating the backrest and raising the knees 
to avoid the discomfort from tension on the 
wound. Fluids are allowed post nauseam and 
food as soon thereafter as desired. The patients 
are permitted to be out of bed as soon as pulse, 
temperature, and general condition warrants. This 
usually means from 1 to 3 days in bed. The aver- 
age period of recumbency is about 48 hours. The 
patients walk as early as they wish and are dis- 
charged from the hospital 7 to 10 days after the 
operation. Work is resumed any time after 4 
weeks. As a rule, no limitations are placed upon 
the type of work done and no supports are pre- 
scribed except in elderly patients, in recurrent 
cases, or in unusually large hernias. 


RESULTS 


The operation above described has been done 
in go consecutive direct hernias during the past 
6 years. Every effort has been made to follow 
these patients by actual personal periodical re- 
examination, for as long a period as possible after 
operation. Of the total number, I have been able 
to follow 59 for a minimum period of 1 year. The 
interval between operation and the latest exam- 
ination in these cases has been: 


Follow-up mos. Cases 
12 to 18 20 
18 to 24 6 
24 to 30 10 
30 to 36 7 
36 to 48 10 
Over 48 6 

Total 59 


In these 59 cases which have been followed for 
a minimum period of 1 year, there have been 6 
recurrences, an incidence of 10.2 per cent. This 
figure, while still high, compares very favorably 
with that usually reported in similarly controlled 
series of direct hernias treated by conventional 
methods. Nor is this figure to be looked upon as 
the irreducible minimum. It is significant that 3 
of the 6 failures occurred during the first year 
the method was used, which would suggest that 
technical considerations were partly responsible. 





INGUINAL HERNIA 197 


The exercise of some selection of the cases to be 
treated would probably further reduce the in- 
cidence of recurrence. This does not imply, how- 
ever, a return to the orthodox procedures, but 
rather that even more radical methods be used 
for the most difficult and unfavorable cases. 

It is of interest that 5 of the 6 recurrences were 
in patients with bilateral hernias, and all devel- 
oped within a year following the operation. Four 
of these patients are working and apparently are 
not seriously incapacitated because of the hernias. 
I have re-operated upon the 2 others. One, an 
obese middle-aged man with bilateral hernia, was 
found to have a diffuse bulging through the in- 
guinal floor. The fascial flap had apparently 
healed in place, but was of insufficient strength to 
withstand the abdominal pressure. The other 
originally had a diverticular type of direct hernia. 
At re-operation, a small, well defined hiatus in an 
otherwise firm fascial floor was found. 


ADEQUACY OF METHOD 


In principle, adequate repair of direct inguinal 
hernia requires, first, the closure of the defect in 
the transversalis fascia which constitutes the es- 
sential lesion. This fascial layer must then be 
strengthened by superimposing upon it a patch 
of firm, fibrous tissue. If a pedicled flap is used, 
it should be brought up from below, since any 
such flap derived from the upper leaf of the exter- 
nal oblique aponeurosis or the rectus sheath would, 
of necessity, be separated from the transversalis 
fascia by whatever internal oblique muscle there 
is. 
The method described fulfills these require- 
ments. It consists of isolation and reduction of 
the sac without opening it; of suture of the trans- 
versalis fascia to the inguinal ligament; and of 
reinforcement thereof with a flap derived from 
the lateral leaf of the aponeurosis of the external 
oblique. Only white fascia is used throughout, 
and the fascial layers are approximated to one 
another over a broad surface, without tension, 
with no interference with their blood supply, and 
without the interposition of muscle. The mobility 
of the transversalis fascia permits its being brought 
down to the inguinal ligament without difficulty. 
The outer leaf of the external oblique aponeurosis 
is almost invariably present as a good, firm, fibrous 
structure, from which the reinforcing flap may be 
taken. If this layer appears inadequate, it may 
be supplemented with the upper leaf of the apo- 
neurosis. If the defect to be closed is too large, 
or the available tissues inadequate, the answer 
cannot be found in a return to the usual hernial 
operations, but must be sought in some type of 
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more radical transplantation as, for instance, of 
the iliotibial tract. 


SUMMARY 


The usual operations for direct hernia are in- 
adequate, as is indicated by the high rate of 
recurrences recorded whenever follow-up studies 
are made. Their failure lies in neglecting to re- 
pair the defect in the floor of the canal. and in 
their dependence upon union between muscle and 
fascial tissues. A simple procedure is described 
in which the fascial floor is first sutured, then 
reinforced with a flap of firm fibrous fascia derived 
from the outer leaf of the aponeurosis of the ex- 
ternal oblique muscle. No sutures are placed in 
the internal oblique muscle. The fascial struc- 
tures are approximated over a broad surface, 
without tension and without the interposition of 
muscle. This method meets the requirements for 
most direct hernias. It has been used in go con- 
secutive direct hernias during the past 6 years. 
Actual follow-up re-examinations at intervals 
ranging from 1 to 5 years in 59 cases revealed 6 
recurrences, an incidence of failure of 10.2 per 
cent. 
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A New Operation for Recurrent Dislocation of the Patella 


EMIL D. W. HAUSER, M.D., F.A.C.S., Chicago, Illinois 


ECURRENT dislocations of the patella 
(slipping patella) may be divided, for 
clinical purposes, into three types: 
(1) congenital, which is a true anom- 

aly; (2) traumatic, which is the result of severe 
injury; and (3) rachitic, which is secondary to a 
marked genu valgum. 

The anomalies that occur in the congenital type 
are not confined to the patella but frequently 
involve the patellar ligament and the lower end of 
the femur. The posterior surface, instead of 
having two equal joint surfaces to glide over the 
condyles of the femur, is irregular sometimes to 
the point of being almost wedge-shaped. The 
surface of the lateral condyle over which the 
patella glides is flattened and altered from the 
normal rounded shape, and since it is not fully 
developed the patella is likely to displace laterally. 
The patellar ligament is lengthened and the at- 
tachment to the tibia lies lateral to the normal 
attachment. The outer strands are much stronger, 
while the medial strands have become weakened 
through disuse, often to the point of atrophy and 
ultimate loss. The lengthening of the patellar 
ligament results in a high position of the patella 
in relation to the knee joint. The effect of this 
position on the function of the knee joint will be 
explained later. Congenital anomalies vary in 
severity, at times being so mild as not to cause 
any serious disturbance in function. Frequently 
both knees are involved; sometimes the one may 
give rise to recurrent dislocations, while the other, 
even though markedly deformed, carries out its 
function without any disability. 

The traumatic type of recurrent dislocation of 
the patella is relatively rare. It occurs as the re- 
sult of severe injury which is practically always 
an indirect trauma. Most frequently it is the 
result of a forceful twist which brings the leg into 
abduction at the knee, with a resultant tear not 
only of the medial ligament of the knee but also 
of the entire medial fascia, so that the patella and 
patellar tendon are displaced laterally. Such a 
knee if permitted to heal with a gap in the fascia, 
particularly near the upper part of the patella, 
has a tendency to recurrent dislocation. A 
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traumatic recurrent dislocation of the patella, if 
allowed to go untreated indefinitely, gives rise to 
secondary changes in the quadriceps muscle, in 
the lateral ligament, and in the patellar tendon, 
and ultimately in the patella itself. These changes 
are the result of altered use and a certain amount 
of disuse. The quadriceps muscle becomes weak 
and atrophic; the patellar tendon is lengthened 
and displaced laterally; the lateral fascia and 
capsule are shortened and markedly thickened. 
The shape of the patella is altered; it becomes 
wedge-shaped, the thinner part being toward the 
medial margin and the base toward the outer 
margin. A severe, neglected, traumatic recurring 
dislocation of the patella may ultimately reach 
the point where it becomes chronic, that is, the 
patella becomes constantly dislocated with nearly 
complete loss of function. 

The rachitic type of slipping patella is asso- 
ciated with a primary anatomical change, namely, 
a genu valgum. That some other factor plays a 
role is evident, for not all patients with genu 
valgum are subject to recurrent dislocations of the 
patella; however, a severe genu valgum and a 
lengthened patellar ligament will explain a re- 
current dislocation of the patella. In severe de- 
formities the lateral condyle may be immaturely 
developed, particularly on its anterior surface, so 
that the patella can slide over to dislocate. 


REVIEW OF LITERATURE 


Prophylaxis and conservative treatment are not 
considered in this paper. Before presenting the 
new type of operation for slipping patella and its 
advantages, it is pertinent to discuss the opera- 
tions previously used and their shortcomings, as 
well as the prerequisites of the operation of choice, 
so that the operation which is to be described and 
recommended may be evaluated on the basis of 
definite criteria. 

Numerous operations have been described for 
correction of recurrent dislocation of the patella. 
The number in itself predicates that the problem 
has not been solved. No attempt will be made to 
give a detailed description of each individual 
operative technique however, in order to give fair 
consideration to each and every procedure that 
has been devised, the methods have all been 


200 





reviewed and will be discussed under groups 
arranged according to anatomical classification. 

The various types of operation are divided into 
6 groups, namely: (1) those procedures which are 
directed against the relaxed median capsule; 
(2) those in which the fascia is transplanted; 
(3) those in which secondary muscles are used to 
hold the patella medially; (4) those in which free 
fascial transplants are used to hold the patella 
medially; (5) those in which the lower end of the 
femur is attacked; and (6) those in which the 
patellar ligament is transplanted. 

Under the first group we consider the so called 
reefing of the median capsule and fascia. In the 
very earliest of this type of operation, the medial 
side of the capsule was scraped and scarified in 
order to bring about a contracture (Heller, 1850). 
The next procedure was to reef the median cap- 
sule and fascia (Hoffa and Gocht). This method 
was soon found to be insufficient to prevent 
recurrence, so the patella was freed at its lateral 
margin before the reefing was done (Tubby). 
Attempts were made to free the patella and to 
hold it in the medial displacement (Perkins), 
while Wright sutured the patella to the medial 
condyle. The benefit attained was ascribed to 
scarification (Schanz). Later emphasis was 
placed on extending the incision of the lateral 
fascia well up along the margin of the conjoined 
tendon (Perthes). To shorten the fascia and liga- 
ment on the medial side, the longitudinal incision 
was made through the fascia, the margins were 
undermined and overlapped, imbricated, and 
sutured (Murphy). The vastus internus was 
imbricated in a similar manner along with the 
fascia (Bevan—Fig. 1, A). 

These methods proved inadequate because, 
first, they did not prevent recurrence of the dis- 
location in a high enough percentage of cases; 
second, they did not correct the high position of 
the patella; third, they did not offer any correc- 
tion of the lengthened patellar ligament; fourth, 
they did not keep the muscle pull of the quadri- 
ceps in a direct line so that it can exert its greatest 
force in carrying out normal function. 

The second group attempted the correction by 
means of a transplant of the fascia. First an oval 
section was removed from the joint capsule on the 
medial side and this was then closed with sutures, 
drawing the patella medially (LeDentu). This 
operation was also combined with a reefing of the 
capsule. It was found necessary in many cases to 
make a second incision lateral to the patella 
through the fascia. With the drawing of the 


patella medially an open space resulted at the 
site of the incision. This was filled in by means 
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of a transplant removed from the medial ligament 
(Dickson—Fig. 1, C). The best technique for 
carrying out this procedure is to transplant a long 
strip of the medial capsule, the fascia, and the 
vastus internus over the upper margin of the 
patella into the gap on the lateral side (Krogius— 
Fig. 1, B). This was also used by others (Strater, 
Lorenz, von Ruediger Rydygier, Klapp and 
Lueckerath). This type of fascial graft can be 
combined with a muscle graft (Frangenheim). 
Another type of fascial plastic operation includes 
the transplant from the inner side of the capsule 
to the external side, with a reefing of the medial 
capsule and a shortening of the quadriceps 
(Conn). This second type of operation again per- 
mitted recurrences although in a smaller per- 
centage of cases than with the first group (Kapel) 
The patellar ligament is not shortened by this 
method and, therefore, the patella does not as- 
sume its normal position. Furthermore, this type 
of operation is not applicable to the severe cases 
in which the patellar ligament inserts too far 
laterally on the tibia, since it does not bring about 
a direct pull of the quadriceps upon the tibia, thus 
permitting the ligament to shoot off at a marked 
angle from the patella to the tibia. 

The third group comprises those operations 
which attempted the correction by operations 
upon the muscles, particularly by means of trans- 
plants. An attempt was made to shorten the 
quadriceps by reefing the tendon and fastening 
the aponeurosis of the internal vastus to the 
patella under tension (Bardenheuer). Thismethod 
was used by others (Hoffmann and Bunts). The 
direction of pull of the quadriceps was altered by 
fastening the semitendinosus to this muscle 
(Heusner). In addition to the semitendinosus, 
the gracilis was also fastened to the quadriceps 
by drawing it through the fascia of the vastus 
internus (Lanz). The gracilis was also fastened 
on to the patella in addition to reefing the capsule 
and transplanting the insertion of the patellar 
ligament medially (Whitelocke). The sartorius 
muscle was brought around the quadriceps tendon 
and fastened into the medial condyle. In this way 
the sartorius acted as a sling to hold the patella 
medially (Hoffa and Gocht). A combination of 
fascial plastic and tendon transfer from the outer 
to the inner side has been attempted (Pasquale de! 
Torto). The object of these muscle transplants 
was an attempt to strengthen the weakened quad- 
riceps and to draw the patella medially. The 
objection to this method, aside from being a 
highly involved procedure and technically difii- 
cult to execute, is that the mechanical forces that 
draw the patella laterally are much greater than 
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the combined power of all the muscles that can be 
transplanted. The results are very uncertain. 
The procedure has been discarded because of the 
frequency of recurrences (Fig. 1, B). 

The fourth group consists of fascial transplants. 
A strip of fascia lata or peroneal tendon was 
fastened to the patella and to the medial condyle 
of the femur (Gallie and LeMesurier). Others 
have used this operation with success (Ryerson) 
and still others recommend it for selected cases 
(Cole and Williamson). The fascial strip removed 
from the lateral side of the knee was run sub- 
cutaneously over the patella and fastened to the 
medial condyle (Klapp). This operation was also 
used by other authors (Karl and Hartleib). The 
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Fig. 1, B. 


Fig. 1. A, Overlapping of fascia described by Murphy, 
Bevan and others. (Typical of Group 1.) B, Fascia and 
muscle transplant as carried out in the operation of 
Krogius, modified by Gocht and others. (Typical of Group 
3.) C, Fascial transplant. Operation of Dickson. (Typical 
of Group 2.) (A, from Murphy, Clin. John B. Murphy; 
B, from Krogius, Zentralbl. f. Chir.; C, from Dickson, 
Surg. Clin., North America.) 


iliotibial band was passed beneath the aponeurosis 
and sutured to the medial aspect of the tibia 
(Ober). A strip of fascia was used to encircle the 
patella and both ends fastened to the iliotibial 
tract and the medial condyle (Vorschuetz). A 
strip of fascia lata was run through a tunnel in the 
patella and fastened to the tibia to form a new 
patellar ligament (Soutter). Wilson used silk for a 
ligament. To correct the patella from above and 
hold it in alinement, the quadriceps tendon was 
fastened on to the gracilis muscle by means of a 
fascial ring (Rene Sommer). An Italian surgeon 
also did a reconstruction of the quadriceps tendon. 
Criticism of this method is that active forces, 
namely, the lateral pull of the quadriceps, con- 
tinues to act against the ligamentous transplant 
which may, even if in relatively few cases, stretch 
or give way with resultant recurrence of the dis- 
location. Second, it does not correct the high 
position of the patella nor shorten the lengthened 
patellar ligament; therefore, it does not re- 
establish normal function of the quadriceps 
muscle. 

The fifth group of operations comprises those 
upon the lower end of the femur. To prevent the 
patella from slipping laterally, an oblique 
osteotomy was performed which permitted a 
straightening of the leg and rotation into normal 
position (Graser, Huebscher). An osteotomy 
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Fig. 2, C. 


Fig. 2. A, Utilization of fascia lata for fixation, operation 
of Klapp. Similar to operation of Ober and Soutter. 
(Illustrative of Group 4.) B, Operation of Wagner. Trans- 
plant of the patellar ligament with fascial transplant. 
(Group 5.) Similar to operation of Conn. C, Fixation of 
patella by means of peroneal tendon (operation of Gallie). 
(Group 4.) D, Operation of Davis, a modification of Gold- 
thwaite’s and similar to operation devised by MacAusland. 
(A, from Klapp, Chirurgische Operationslehre; B, from 
Wagner, J. Bone & Joint Surg.; C, from Gallie and Leme- 
surier, J. Bone & Joint Surg.; D, from Davis, Surg. Clin.) 
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from behind forward and from forward above 
was devised, which lengthened the femur and put 
tension on the quadriceps (Hacker). 

To prevent the patella from slipping laterally 
the external condyle was raised by means of an 
osteotomy (Sir Robert Jones). The external 
condyle was raised and an ivory peg inserte: 
(Trendelenburg). Also, the upper end of the 



































fibula was utilized (Boehler) and a wedge-shaped 
tibial graft has been employed (Albee—Fig. 3, A). 
This last type of tibial graft has been combined 
with plication (Buzby). In extreme cases of genu 
valgum it may be necessary to carry out the cor- 
rection by means of a supracondylar osteotomy. 
Attempts to prevent the slipping of the patella 
have not always been successful since the quad- 
riceps pull remained laterally in spite of the cor- 
rection (W. B. Owen). Furthermore, the quad- 
riceps is shortened as a result of bone lengthening 
and this leads to limitation of flexion at the knee 
(Finsterer). The operation requires prolonged 
fixation and would, therefore, not be the operation 
of choice. With regard to the elevation of the ex- 
ternal condyle, this is an ingenious device for 
those cases in which the slipping is due to the 
underdevelopment of the external condyle. It 
necessitates opening the joint. It would not effect 
a lowering of the patella and shortening of the 
patellar ligament, and thus would not re-establish 
the normal capacity of the quadriceps. Good 
results, however, have been reported with both 
methods (Drehmann, Schanz, Albee). 

The sixth type of operation consists in trans- 
planting the patellar ligament. The ligament was 
split in half, the outer portion drawn under the 
inner half and fastened through a drill hole in the 
median side of the tibia (Goldthwaite). Some 
refinement of this technique was made by 
MacAusland. The patellar ligament was freed 
from its insertion and transplanted to the inner 
condyle of the tibia by excising a triangular piece 
of periosteum. At the same time the vastus 
lateralis was divided because it was stronger than 
the vastus medialis. The fascia of the vastus 
medialis was reefed (Roux) which increased the 
tension on the quadriceps muscle. The inner 
third of the patellar ligament has been split and 
fastened medially and distally to the tibia under 
the periosteal bridge (Huebscher). The entire 
ligament has been transplanted medially (Bade 
and Parker) and at the same time drawn distally 
to a level lower than the ordinary insertion. A 
triangular transplant with its base at the insertion 
of the patellar ligament is swung from the medial 
side of the knee to the lateral side (Frank Forty). 
Camera transplanted the patellar ligament me- 
dially and at the same time did an osteotomy of 
the femur to correct the genu valgum. The 
patellar ligament has also been fastened by a wire 
nail (Sir Robert Jones). A block which included 
the attachment of the patellar ligament has been 
cut from the tibia and forced to slide medially, 
ihus bringing about a medial transplant of the 
ligament (Kirschner). Plication of the medial 
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capsule has been done in connection with patellar 
ligament transplants (Davis). In the congenital 
type of dislocated patella with contractures in the 
lateral fascia and capsule, the procedures men- 
tioned will not be adequate since they do not 
bring the quadriceps pull in direct line to the 
tibia. The quadriceps force continues to pull 
laterally and to act as an opposing force against 
the transplant. Furthermore, the patellar liga- 
ment runs at an angle from the patella to the 
tibial insertion. The force acting in this manner 
for a long period of time will tend to cause a 
rotation of the tibia which will result in a de- 
formity of the leg. 

Another original method of treatment to pre- 
vent dislocation of the patella has been to place a 
bone block taken from the patella itself in the 
external condyle of the femur (Estor and Estor). 
Costal grafts have also been used for this purpose 
(Rocher—Fig. 3, B). 

Judging from the recent literature, the present 
tendency is toward some type of transplant opera- 
tion. In one such operation there is a complete 
transplant of the quadriceps extension apparatus 
with incisions down into the joint. Then a trans- 
plant after the manner of Krogius is carried out 
with a medial shifting of the entire patellar in- 
sertion (Fevre and Dupuis, Voelcker, Dencks, 
Herlyn—Fig. 1, B). Another method is to make an 
incision along the patella on both sides, cutting 
down right through the joint. Then the patella 
and the medial side of patellar ligament are 
sutured so that the quadriceps tendon comes back 
into the midline. This leaves a gap on the lateral 
side which opens down into the joint. The patellar 
ligament is transplanted medially and fastened 
with a nail. The gap is allowed to remain open 
(H. Strube). In a similar manner the outer 
margin of the vastus externus and both sides of 
the patellar tendon were freed and a raw surface 
made on the inner side of the tibia. The muscle 
and tendon were displaced inward and sutured, 
and the surplus capsule was transferred from the 
inner to the outer side of the joint (Malkin). 
Another type of procedure is to dissect the patella 
and the patellar ligament and its insertion so that 
they are entirely free. Then a slit is made in the 
middle of the capsule of the knee joint through 
which the freed patella and patellar ligament are 
drawn. The opening in the capsule is closed with 
interrupted sutures. The bony attachment of the 
patellar ligament is then screwed on to the tibia, 
and the patellar ligament and patella are fastened 
to the original capsule of the ligament (Mouchet 
and Durand—Fig. 3, C). The obiectons to these 
operations are first, that they necessitate exten- 
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Fig. 3. A, Bone graft used to elevate the lateral condyle. entirely free, transplanted through the knee joint, and 

(Operation of Albee.) B, Bone graft inserted into the fixed with screw to tibia. (A, from Albee, Med. Record; 

lateral condyle to prevent slipping patella. (Operation of B, from Estor and Estor, Rev. d’orthopédie; C, from 
Estor.) C, Operation of Mouchet and Durand. Patella Mouchet, Albert and Durand Jacques, J. de Chir.) 
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Fig. 4. Total transplant operation (author’s method). A, left, Shows position 
of the patella displaced laterally; the patella rides high and the lateral capsule is 
contracted. The attachment of the patellar ligament is lateral. B, Shows the 
incision of fascia down to the capsule. The incision extends well up alongside 
the vastus lateralis. Also shows the freeing of the patellar ligament and the re- 
moval of the bone block with attachment. 


sive opening and suturing in the joint surface 
which increases the operative risk; second, they 
are complicated; third, the introduction of a metal 
screw or nail is not necessary, and finally, the 
position of the patella is not lowered so as to as- 
sume a normal position for leverage at the patella 
nor to restore normal muscle tension to the 
quadriceps muscle apparatus. 


CRITERIA OF A SUCCESSFUL OPERATION 


The criteria of a successful operation have been 
indicated in the above objections to previous 
operations. The prerequisites of an operation for 
correcting recurrent dislocation of the patella are: 
(1) the prevention of recurrence, (2) the feeling of 
absolute security on the part of the patient, (3) the 


re-establishment of the full functional capacity of 
the knee joint, (4) the normal appearance of the 
knee, (5) the minimum risk to the patient, and 
(6) the short period of convalescence. Judged by 
these criteria, a review of the operative procedures 
that have been described up to the present time 
shows that no procedure devised so far has en- 
tirely fulfilled the requirements demanded by an 
operation that will assure both a satisfactory 
correction of the anatomical changes and restora- 
tion of normal function. 

In order to meet the requirements of an 
anatomical correction for all types of recurrent 
dislocation, it is necessary to re-establish normal 
pull of the quadriceps muscle from its origin to its 
insertion. This includes the replacement of the 
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Fig. 5. 


Total transplant operation (author’s method). A, left, Shows the mobi- 


lization of the quadriceps apparatus, and the removal of the corresponding block 
medially and distally to the original attachment of the patellar ligament on the 
tibia. B, Shows the graft countersunk. The periosteum is sutured over the 
graft and the patellar ligament is sutured laterally, with reefing of the medial 
fascia and capsule. The quadriceps is in a straight line of pull and the patella is 


lowered. 


patella into its normal groove as well as the at- 
tachment of the patellar ligament to the patella 
so as to bring the line of pull directly through it 
to the ligament. The patella must be drawn down 
to its normal position with regard to its relation- 
ship to the knee. It is also important that the 
quadriceps tendon is not displaced but lies in the 
midline. Probably more important than anyone 
of these factors is the fact that the upper margin 
of the patella must be brought over to the midline, 
for it is here that the greatest force is exerted in 
weight-bearing when the knee is flexed. Finally, to 
re-establish normal capacity of the quadriceps mus- 
cle it is necessary to have normal tension, which 
means that, if patellar ligament is lengthened, it is 
necessary to lower its insertion or somehow to 
shorten the mechanism of the quadriceps pull. 


AUTHOR’S OPERATION 

The operation about to be described was first 
performed 5 years ago and has been used in every 
case of recurrent dislocation that has come to my 
care since that time. Although the number is still 
small, the results have been uniformly successful. 
Four cases are reported, in 2 of which there were 
bilateral congenital dislocations. The operation is 
applicable to the most difficult as well as to the 
simpler cases of the congenital and traumatic 
types. For the rachitic type with marked genu 
valgum, the operation of choice undoubtedly is 
the correction of the genu valgum by means of a 
supracondylar osteotomy. 

The technique of the operation referred to is a= 
follows (Figs. 4and 5): A curved incision is made 
starting above the upper lateral margin of the 
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Fig. 6. Case 1. G. V. A, Roentgenogram of right knee, anterior view, showing the patella laterally displaced and 


riding high. B, Lateral view of the same knee. 
versed.) 
and patella remaining low. 


patella, curving laterally around the patella, and 
coming back to the midline about one-half inch 
below the tubercle of the tibia. The skin is freed 
on both sides to expose the patella, the conjoined 
tendon, and the patellar ligament. The patellar 
ligament is then dissected free down to its in- 
sertion. A block of bone about one-half inch 
square, including the attachment of the patellar 
ligament, is removed from the tibia by means of 
the electrical saw on three surfaces and an 
osteotome on the upper surface under the liga- 
ment. The entire lateral side of the patella is then 
dissected free by dividing the fascia down to the 
capsule. The dissection is carried along the lateral 
side of the conjoined tendon, well up into the area 
of the fascia lateral to the vastus muscle; this 
thickened fascia is divided down to the capsule 
but the operation remains extra-articular. The 
patella can now be drawn medially. The insertion 
of the patellar ligament is drawn to the median 
side of the tibia and distally until the patella lies 
low in the normal position between the condyles; 
this requires some tension of the quadriceps 
muscle. The periosteum is incised to make two 
flaps which are reflected. Then, a bony block one- 
half inch square is removed from the tibia in this 
area by means of the electrical saw. The attach- 
ment of the patellar ligament and its block are 
countersunk in this space, and the periosteum is 
then sutured over the block. The second graft is 
then fitted into the space at the tibial tubercle. 
Three sutures of No. 1 chromic catgut act as 


C, Roentgenogram of the same knee after operation. 
Anteroposterior view shows patella more medial and lower. 


(Film re- 
D, Lateral view shows knee slightly bent 


further stays to hold the medial side of the patellar 
ligament to the periosteum. The stretched medial 
fascia is then reefed in the region of the upper 
margin of the patella. It is not necessary to 
transplant the fascia to fill in the gap on the lateral 
side. The skin is closed. The fixation is held by 
means of a plaster-of-Paris cast for from 10 to 14 
days. The sutures are removed at the end of this 
period, after which the quadriceps muscle can be 
massaged and weight-bearing started, with the leg 
extended. The fourth week following operation 
the knee can be flexed and the quadriceps muscle 
allowed to contract voluntarily. Free flexion is 
permitted after 6 weeks. 

A similar operation has been devised and exe- 
cuted by M. S. Henderson of the Mayo Clinic 
(personal communication), without emphasis on 
lowering the insertion of the patellar ligament. 

The operation has proved satisfactory and ap- 
parently has the advantage of being a true recon- 
struction type of operation which permits early 
use and assures increased strength, as well as 
being applicable to both congenital and traumatic 
types of dislocation. 

The principle of the operation fulfills all the re- 
quirements laid down as criteria for a successful 
operation in cases of slipping patella. It accom- 
plishes full correction of the anatomical deformity, 
which includes the transplant of the quadriceps 
tendon, the patella, and the patellar ligament, so 
there is a direct line of pull in the quadriceps 
muscle system. It assures the proper position of 
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A. 
Fig. 7. 


the contour of the knee. 


the patella both in regard to the condyles and in 
relation to the knee. Furthermore, the upper 
margin of the patella is in the midline so the force 
acting there has no tendency to displace it 
laterally. The tension of the quadriceps muscle 
can be controlled so that the proper tension is 
permissible. The case histories of the patients 
operated upon will further establish that there 
have been no recurrences, that the function has 
been returned to normal, that in some cases the 
capacity has been increased beyond that of the 
other knee, and finally, as volunteered by the 
patients, that the knees feel absolutely secure at 
all times. 
CASE REPORTS 

CasE 1. Congenital anomaly of the kne2, with osteo- 
chondritis dissecans possible, and probably a loose body 
in the knee, plus a slipping patella. 

G. V. (Clinic No. 274669), 27 years of age. was admitted 
to St. Luke’s Hospital on July 15, 1931, complaining of a 
painful, weak knee which would “catch.” Patient stated 
that ever since childhood he had had trouble with his 
right knee, that something apparently would slip out of 
place in the knee and he would fall down. This occurred 
frequently and was followed by acute pain in the knee. 
During the last few years these attacks were associated 
with swelling in the knee. He had sought relief in many 
clinics throughout the country. He stated that in no in- 
stance was any surgery suggested, that he was advised that 


Case 1. A, Photograph of right knee after operation. Patient has full flexion. 
patient showing right knee flexed and taking entire body weight. 


B. C. 


B, Photograph of 
C, Photograph showing normal appearance of 


nothing could be done and that he would have to put up 
with his disability. During the 2 years preceding his 
admission to the hospital the attacks of a sharp “catch’’ 
in the knee had become more frequent and more severe, 
and he had been unable to depend upon the knee with any 
degree of security. Past history included typhoid fever, 
scarlet fever, mumps, whooping cough, and influenza, 
excision of a right cervical lymph node, and tonsillectomy 
at the age of 14. His father died of angina pectoris; his 
mother was living and well; he had no brothers or sisters. 

Physical examination showed a well nourished white 
male, apparently comfortable, who was able to walk into 
the hospital. Pupils reacted normally; teeth were in good 
condition; tonsils cleanly removed. Neck was entirely 
negative save for a slight scar; lungs normal; abdomen 
negative: The patellar reflex was normal. Examination 
of the right lower extremity showed atrophy of the quadri- 
ceps with a slight decrease in the circumference of the 
thigh as compared with the left. The patella was movable 
in a wider range than normal and movement was asso 
ciated with pain. A “clicking” could be felt over the 
knee when it was flexed and extended. Both patella were 
smaller in circumference and thicker in diameter than one 
would normally expect. 

Wassermann test was negative. Urinalysis was negative. 
Blood count showed 5,010,000 erythrocytes, 17,550 leuco 
cytes, and hemoglobin 20.2 grams. X-ray examination 
of the knee showed a defect on the posterior surface of 
the patella which suggested an osteochondritis dissecans. 

The pre-operative diagnosis was congenital anomaly of 
the knee with osteochondritis dissecans possible, and 
probably a loose body in the knee, plus a slipping patella. 

The following operation was performed: 
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Fig. 8. Case 2. 
high. Lateral condyle is underdeveloped. 
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FE. D. A, Roentgenogram made before operation, anteroposterior view. 
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CC. D. 


Patella is lateral and 


B, Lateral view. Note that the patella is high and there is a large 


loose body between the patella and femur. C, Roentgenogram made after operation (film reversed) showing patella 
in center. D, Lateral view showing the patella lower and loose body absent. 


A curved incision was made, starting above the upper 
lateral margin of the patella and curving laterally around 
the patella to come back in the midline about one-half 
inch below the tubercle of the tibia. The skin was freed 
on both sides to expose the patella, the conjoined tendon, 
and the ligament. The patella was found to be displaced 
laterally The knee was then opened through an incision 
on the medial side, about an inch and one-half in length. 
The inner surface of the knee was examined jor loose 
bodies; the posterior surface of the patella was examined 
and found to be roughened. The patella was everted to 
obtain a more satisfactory exposure. The posterior surface 
showed a demarcation which suggested an osteochondritis 
dissecans with a fragment loosened but still attached; the 
attachment was so firm that it resisted prying with a 
chisel and was, therefore, left intact. The knee was closed. 
The patellar ligament was then dissected free down to its 
insertion; the insertion of the ligament was freed by the 
removal of a block of bone about one-half inch square, 
which included the attachment of the ligament. The 
entire lateral side of the patella was dissected free by 
dividing the fascia down to the capsule. This dissection 
was carried upward along the lateral side of the conjoined 
tendon into the area of the fascia lateralis. The patella 
could then be easily drawn medially. The insertion of the 
patellar ligament was drawn to the medial side of the tibia, 
and distally until it was about 11% inches below its former 
insertion. At this point the periosteum was incised to 
make two periosteal flaps which were reflected. The bony 
block and the insertion of the patellar ligament were 
fastened so that both surfaces were in contact with raw 
bone. The periosteal flaps were sutured over the graft 
with No. 1 chromic catgut. Three stay sutures were used 
further to fasten the patellar ligament to the periosteum 
at a higher level. The medial fascia was then reefed in the 
upper margin of the patella by means of mattress sutures 
so that this area had the appearance of a ligamentous 
support. The skin was closed and a posterior splint of 
plaster-of-Paris was applied. 


Post-operative course. On the second day the tempera- 
ture rose to 101.6 degrees; it then subsided and ranged 
around gg degrees until the eleventh day when it reached 
normal and remained so thereafter. For the first 3 days he 
required )% grain of codeine to relieve the pain; after that 
no opiates were necessary. On the sixteenth day he was 
able to walk. On August 7, 1931, he was permitted to 
return home. One week later he began to walk with the 
aid of a cane, and gradually began to flex the knee. He 
bore all his weight on the right limb. The quadriceps power 
was re-established before full flexion was permitted. He 
walked up and down stairs one step at a time until the 
sixth week after the operation. Eight weeks after opera- 
tion he had full flexion of the knee and apparently normal 
power of the quadriceps. 

The patient has been seen periodically for the past 
5 years. At his last visit 3 months ago he had no trouble 
whatsoever with the knee. There is not the slightest grat- 
ing, and he is able to run and jump without the least 
tendency toward any displacement or discomfort. He 
has absolute confidence that the knee will give him no 
further trouble in spite of the fact that he had always 
had a definite feeling of insecurity in regard to the knee 
from childhood to the time of operation. It is his opinion 
that the knee operated upon is definitely stronger than 
the other one. 


This patient is an example of a severe congenital 
anomaly with a slipping patella and a progressive 
disturbance in function, as well as an increase in 
the anatomical changes. It is the type of case in 
which the condition could not conceivably be cor- 
rected by any of the previous methods described, 
but it did respond to the procedure used in an 
entirely satisfactory manner not only from an 
anatomical but from a physiological standpoint 
as well, 
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A. B. 


C. 


Fig. 9. Case 2. A, Photograph taken after operation. Note that patella is more medial. B, Photograph showing 
patient bearing full weight on leg operated upon with flexion of knee. C, Photograph showing range of flexion. Normal 


motion was present. 


CAsE 2. Recurring dislocation of the patella of congenital 
origin, with loose body in knee joint. 

E. D. (Clinic No. 13249), 27 years of age, was admitted 
to Passavant Memorial Hospital on April 25, 1934, com- 
plaining of pain in the right knee, the result of “locking.” 
Her disability had come on so insidiously that she was 
unable to set an exact date of her first trouble with the 
knee, but she had had a feeling of insecurity for the past 
13 years. As nearly as she could remember, she had had an 
attack of acute pain in the knee preceded by a “locking” 
at the age of 14 years. Six days previous to her entrance 
into the hospital, while waiting upon a customer in a store, 
she suddenly felt something slip in the knee; the knee 
became acutely painful and began to swell. She was first 
seen in the office, where an x-ray examination revealed a 
loose body in the knee. Her history was otherwise essen- 
tially negative except for a previous pelvic operation 
(uterine suspension and appendectomy). 

Urinalysis was negative. Blood count showed 4,450,000 
erythrocytes; 11,940 and 13,300 leucocytes on two occa- 
sions; hemoglobin 10.15 grams. X-ray films showed hyper- 
trophic changes in the knee with a large loose body. The 
bifid spine was sharpened and the patella slightly displaced 
laterally; it appeared to be abnormal in shape. 

Under general anesthesia the following operation was 
carried out: 

A curved incision was made starting at the upper margin 
of the patella, along its medial margin, down to the 
tubercle of the tibia. The skin was freed and the patella 
was exposed; the patella was found to be displaced laterally. 
The knee was opened on the medial surface and a loose 
body the size of an almond was removed. Closure in 
layers was accomplished. The conjoined tendon and the 
patellar ligament were then exposed. An incision was 
made along the lateral side of the patella, dividing the fascia 
down to the capsule; this incision was carried up along the 
side of the conjoined tendon and into the lateral fascia of 
the vastus muscle; the patella was freed so that it could be 
drawn easily medially. Then the patella was dissected free 
and a bony block, one-half inch square, was removed by 
means of an electrical saw from the tibia in the area of its 
insertion. The periosteum was incised medially about 114 
inches distal to this area. Flaps were thrown back and a 
bony block about 4 inch square was removed. The 
attachment of the patellar ligament and its block were 
countersunk in this space. The periosteum was then 


sutured over the block. The second graft was fitted into 
the space of the tibial tubercle. The periosteum was 
sutured over the graft and re-enforcement sutures were 
made from the patellar ligament directly to the periosteum 
of the tibia. The medial fascia was re-inforced by reefing 
at the upper margin of the patella. The skin was closed 
and a plaster-of-Paris posterior splint was applied. 

Postoperative course. The temperature rose to 100.4 
degrees; on the tenth day it was normal and remained so. 
Sutures were removed on the twelfth day. Recovery was 
entirely uneventful. The patient was dismissed from the 
hospital on May 12, 1934. She returned to work in a 
clothing store on August 1, and was on her feet for 8 hours 
every day. 

She was last seen a month ago. She has had no trouble 
whatsoever with the knee. She states that the knee 
operated upon is definitely stronger than the other, and 
that she no longer has any feeling of insecurity, much less 
any slipping or “locking.” She has worked continuously. 
She has noted definite improvement in the appearance of 
the knee; it is straighter and has what she describes as 
‘a more normal appearance,” the patella being in a new 
psiotion. 


This case is an example of a knee that had a 
true loose body which gave rise to symptoms of 
which the patient complained at the time of 
examination. The loose body may or may not 
have been secondary to her primary condition, 
which was a congenital type of recurring dis- 
location of the patella. The anatomical changes 
consistent with such a diagnosis were very typical 
in this case. The correction by means of the 
operation described resulted in complete recovery 
from all symptoms which dated back to the earli- 
est memories of the patient. 


CASE 3. Traumatic arthritis of the left knee; fracture o! 
the internal semilunar cartilage; slipping patella of the 
congenital type; genu valgum. 

J. W. DeV. (Clinic No. 1059), 29 years of age, came for 
consultation on November 14, 1935, complaining of injury 
to the right knee. The duration of the trouble was fifteen 
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years. When she was about 15 years of age, something 
slipped in her knee while she was walking and she fell. 
The knee was painful and she was in bed 6 weeks. Peri- 
odically from that time on the knee would suddenly slip 
out and cause sharp pain. Five years previous to examina- 
tion she stepped off the curb and the knee slipped, causing 
excruciating pain over the inner side of the knee. She was 
on crutches for several weeks. The knee has troubled her 
ever since and for the past 2 years the pain has been con- 
stant. She had consulted many physicians and gone to 
various osteopaths. No relief was obtained. Casts had 
been applied with only temporary benefit. During this 
period motion in the knee was practically lost and the knee 
was constantly swollen. Arthrodesis of the knee was 
advised repeatedly. At times the opinion was expressed 
that it was a tuberculous process, while again no diagnosis 
was made but still fusion was recommended. 

At the time of examination there was a marked genu 
valgum; the knee was so swollen that it was impossible 
to palpate the patella. Motion was painful and the patient 
was unable to walk without extreme limping and the use 
of crutches. There was some local heat present and ten- 
derness was elicited over the inner side of the knee. The 
x-ray film showed a loss of joint space with signs of ar- 
thritis. 

A diagnosis was made of (1) traumatic arthritis of the 
left knee; (2) fracture of the internal semilunar cartilage; 
(3) a slipping patella of the congenital type, and (4) genu 
valgum. 

In view of the severe arthritis, a fusion of the knee was 
justified, but inasmuch as the changes were secondary to 
a neglected slipping patella with internal derangement of 
the knee, the patient’s desire to avoid the loss of motion 
at the knee was given consideration, and reconstruction 
of the knee was agreed upon. 

The operation was done after the technique described in 
this thesis. It included opening the knee joint to expose the 
joint surfaces. The internal semilunar cartilage was en- 
tirely absent. There was a membranous tissue over the 
cartilaginous surface of the tibia. The remnants of the 
scmilunar cartilage and its attachment, as well as the 
niembrane were dissected out with a sharp scalpel and 
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Fig. 10. Case 3. J. W. DeV. A, Roentgenogram made 
before operation, showing the loss of joint space and 
marked swelling of the synovial tissue. B, Roentgenogram 
made after operation. The alignment has improved and 
the swelling of the synovial tissue has disappeared. C, 
D, Photographs showing appearance of the knee after 
operation. 


removed. The joint surface was then found to be eroded 
in spots. The cartilage was thinner than normal. There 
was an overgrowth of the margin, osteophytic in character, 
which was removed with a sharp chisel. The joint was 
closed and the technique for repair of the dislocated 
patella was executed. 

Postoperative course. The knee showed great swelling on 
the third day. The compression bandage was released and 
a suture was removed to permit drainage of serosanguine- 
ous fluid. The swelling gradually subsided and the wound 
closed. In 3 weeks the patient was allowed to go home. 
Eight weeks after operation the motion was limited, and 
an attempt to gain motion by manipulation under anes- 
thesia was executed. An osteoclasis took place at the 
supracondylar line and the genu valgum was corrected. 
The cast was worn for 5 weeks. 

When seen 3 months later she walked without the aid 
of crutches and had no pain. The genu valgum had de- 
creased. There were only about 10 degrees of motion 
present, but this was entirely free and painless. Motion 
beyond this point would cause some pain. The patient 
stated, however, that she was slowly gaining more motion 
in the knee. 

This case illustrates the damage caused by 
neglecting a slipping patella over a period of years. 
The recurrent dislocation of the patella in early 
childhood caused an internal derangement of the 
knee with probably a fracture of the semilunar 
cartilage. After a period of over 15 years a high 
degree of arthritis developed. A fusion operation 
seemed indicated and would have been justified. 
In accordance with the patient’s request, how- 
ever, an attempt to correct the condition by 
means of a total tendon transplant operation was 
carried out, with a result very satisfactory to her. 

CAsE 4. Traumatic type of slipping patella. 

I. S. (Clinic No. 12626), 29 years of age, was admitted 


to Passavant Memorial Hospital on December 26, 1932, 
complaining of a dislocation of the right knee cap which 
















D. E. 


Fig. 11. Case 4. I.S. A, Photograph taken after opera- 
tion. The knee is able to take full weight-bearing with 
flexion. B, Photograph showing the normal appearance 
of the knee. C, Another view. D, Roentgenogram made 
after operation, showing patella riding low and in a 
relatively medial position. The dense shadow in the tibia 
shows the position of the bone graft with attachment of 
patellar ligament. E, Another view. 


gave rise to pain, occasionally severe, and extreme weak- 
ness of the right knee. He stated that 8 years before while 
playing football he made a quick movement with his right 
leg and felt a severe, acute pain in his right knee. He 
noticed that the patella was dislodged. He was unable to 
walk without pain and there was swelling which lasted 
about 2 weeks. The patella seemed to return to normal 
position. From that time on, however, whenever he bent 
his knee the patella would dislocate and at four different 
times he had severe pain with what seemed like a true dis- 
location of the knee-cap and associated swelling. Past 
history included measles, mumps, and chicken-pox, and 
catarrhal jaundice at 14 years of age; otherwise, he had 
always been well. 

Physical examination was negative except for the right 
lower extremity. The right patella was normal in size 
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and contour. The knee was apparently normal wher 
extended, but when flexed there was a prompt dislocatio: 
of the patella toward the outside, which was not reducible 
It was possible to reduce the patella only when the kne: 
was extended. The dislocation occurred each time the kne. 
was flexed. There was definite atrophy of the quadricep 
muscle. 

Urinalysis was negative. Blood count showed 5,150,00 
erythrocytes; 7,500 leucocytes; hemoglobin 16.07 grams 

On December 27, 1932, the following operation was per 
formed: 

The patella was exposed through a lateral incision | 
inches long. The fascia on the outer surface of the vastus 
lateralis was divided, as were the ligament and fascia 
lateral to the patella. These structures were about 114 
inches thick in this area and were firmly contracted. The 
dissection was carried out until the patella could easily be 
displaced medially. With the knee flexed, the insertion 
of the patella was transplanted from its position on the 
lateral side of the tibia to a point 1 inch medial and 1 inch 
distal to its former position by means of a bone graft. 
The new attachment was re-inforced with chromic sutures 
from the patellar ligament to the periosteum. The medial 
ligament was shortened at the upper margin of the patella. 
The wound was closed and a plaster-of-Paris cast was 
applied. 

Postoperative course. The temperature rose to 99.8 
degrees after the operation but subsided to normal on the 
fourth day and remained normal thereafter. Conva- 
lescence was entirely uneventful. The patient had prac- 
tically no pain. The stitches were removed and weight- 
bearing started on the tenth day. The patient walked with 
the aid of crutches. Motion was started and on the 
eighteenth day flexion of the knee was permitted. He was 
dismissed from the hospital on January 14, 1933. Two 
weeks later he was carrying out his occupation of teaching 
manual training. The knee gave no pain and its strength 
increased until its capacity was definitely greater than 
that of the other knee. He hunted and walked great 
distances in the fields without becoming tired in the limb 
operated upon. He has had no pain since the operation. 

When last seen in December, 1935, he had been playing 
basketball without the slightest feeling of insecurity con- 
cerning his knee. Previous to operation he was unable to 
drive a car. Since that time he has not only been driving 
a car but has also taken up aviation. He has never had 
any concern about a recurrence nor any feeling of inse- 
curity. 

This is an excellent example of a recurrent dis- 
location which had become actually a chronic 
dislocation. It exemplifies, also, a true traumatic 
type of slipping patella. The operation described 
proved satisfactory in every way, and it is difficult 
to conceive of any other type of operation which 
would be suitable for the anatomical changes that 
were present in this case. 


SUMMARY AND CONCLUSIONS 


1. A classification has been evolved and 
described on a clinical basis, dividing recurrent 
dislocations of the patella into three types: 
(1) congenital, (2) traumatic, and (3) rachitic. A 
description of the anatomical changes in each 
group is given. The effect of the morbid anatomy 
is expressed in terms of altered function. The 































































importance of re-establishment of normal function 
is emphasized. 

2. A review of all the previous operative 
methods of correction is reported, classifying them 
into six groups according to the method of attack. 
This includes a complete review of the literature 
with bibliography. A critical analysis of each type 
is made on the basis of criteria set up for a satis- 
factory operation. 

An operation is described which is original 
in that it fulfills all the prerequisites of satis- 
factory correction, namely: (1) it prevents re- 
currence of the dislocation; (2) it gives the patient 
a feeling of absolute security; (3) it re-establishes 
the functional capacity; (4) it gives the knee a 
normal appearance; (5) the risk to the patient is 
minimum; and (6) the convalescence is short. 

4. The technique of the operation is described 
in detail; the rationale for each step of the opera- 
tion is substantiated. 

5. Illustrative cases are reported. The method 
has been in use over a period of 5 years, and the 
results have been uniformly satisfactory. 
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SEGMENTAL ENTERITIS 


RICHARD LEWISOHN, M.D., New York, New York 


HE subject of so called regional or, as I 

prefer to call it, segmental enteritis, is 

being widely discussed at present. A 

large number of papers on this subject 
have appeared in the last 4 years. Opinions differ 
not only as to the pathogenesis of these interesting 
lesions but also as to the best method of surgical 
treatment. 

Undoubtedly a few years will elapse until we 
arrive at fairly definite views concerning the 
etiology of this disease and the best form of treat- 
ment for these lesions. 

CLASSIFICATION 

While inflammatory tumors of the intestinal 
tract have been reported for many years, Crohn, 
Ginzburg, and Oppenheimer (6) first classified 
these interesting lesions in 1932. Furthermore, 
they clearly described for the first time the chronic 
perforations with fistulous communications to 
other parts of the intestine, that occur mainly in 
various parts of the colon. Originally they 
thought that this disease occurred only in the 
distal 2 or 3 feet of the ileum. For this reason they 
called it “terminal ileitis.”’ Later observations 
showed that more proximal parts of the ileum may 


From the Surgical Service, Mount Sinai Hospital. 


Fig. 1. Autopsy specimen of severe ulcerative colitis 
with retrograde extension into the ileum. (From Crohn, 7). 


be involved. Therefore Crohn adopted the name 
suggested by Bargen, “regional ileitis.”’ 

In 1933 Harris, Bell, and Brunn (g) reported a 
case in which not only the ileum, but parts of the 
jejunum were involved. Soon after their publica- 
tion Crohn (5) stated that he had observed similar 
cases. He then adopted the name suggested by 
Brown, “‘regional enteritis” (7). 

Thus in the short period of 2 years it was demon- 
strated that this inflammatory disease may de- 
velop in any part of the small intestine (either 
jejunum or ileum) and the original name of termi- 
nal ileitis had to be changed first to regional ileitis 
and later to regional enteritis. However, this 
classification did not completely suffice. A num- 
ber of those interested in this subject felt that the 
process was not necessarily confined to the small 
intestine but might extend (and frequently did 
extend) into the colon. Colp, in reporting a case 
of this nature, states: ‘““This case seems to sub- 
stantiate the belief which many have expressed 
that regional ileitis is a phase of a chronic inflam- 
matory disease of unknown origin which does not 
only elect and affect the ileum, but may attack 
the cecum and other areas of the colon.” Evi- 
dently this simultaneous involvement of the 


Fig. 2. Case 2, T. W. Resected specimen of segmental 
ileocolitis. 
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Fig. 4. Case 10, G. F. Resection in 2 stages. Secondary 
operation. Healed ileitis. Resection of distal ileum, 
Fig. 3. Case ro, G. F. Resection in 2 stages. Primary cecum, and part of ascending colon. 

operation: Subacute ileitis with very large mesenteric 
glands. Ileotransverse colostomy. F ‘ ; 

ileum, cecum, and colon is not at all infrequent, 
Be es for Brown (2) reported 5 such cases among 18 
“ f cases of regional enteritis. In 1936 Crohn (7) re- 
ported 9 cases of combined ileitis and colitis. He 
says: “This relationship is usually not sequential 









ss : Fig. 6. Case 11, D. D. Resection in 2 stages. Specimen 
_, Fig. 5. Case 1o,G. F. Barium enema showing extensive of distal ileum, cecum, and part of ascending colon. 
ileitis above the ileocolostomy. Healed ileitis. 
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but synchronous. Occasionally, however, it would 
appear as if a primary ileitis had spread to and in- 
volved the colon in a secondary invasion.” 

It is today a moot question whether the process 
spreads from the ileum into the colon (Crohn and 
others) or whether the primary seat in the com- 
bined form is in the colon with secondary exten- 
sion into the ileum (Berg). As long as the cause 
of this disease is unknown, these opinions are 
mostly of a speculative nature. 

It is evident from this survey that the original 
conception of Crohn, Ginzburg, and Oppenheimer 
that this interesting lesion occurs only in the most 
distal part of the ileum was not correct. Undoubt- 
edly, inflammatory tumors of the intestines occur 
more frequently in the terminal part of the ileum 
than in other parts of the intestinal tract. How- 
ever, they may be and have been observed in any 
part of the jejunum, ileum, or colon. In fact, 
similar lesions have been observed in the stomach. 

It is interesting to speculate about the cause of 
the frequency of these lesions in the ileum just 
proximal to the ileocecal valve. This valve repre- 
sents the only barrier between the pylorus and 
the anus. Whether the temporary stagnation of 
intestinal contents in this region favors the fre- 
quency of these inflammatory tumors in the most 
distal part of the ileum is at present purely prob- 
lematical. 

I doubt whether segmental enteritis represents 
a clinical entity. As our views on ileitis and ileo- 
colitis stabilize with accumulated experience dur- 
ing the next few years, this lesion may turn out 
simply to represent a milder form of ulcerative 
colitis. Many of the cases have a very acute onset 
with fever, diarrhea, and with mucus and blood 
in the stools. The cases may belong to a group, 
in which segmental enteritis represents a lesion 
caused by a less virulent virus of the same nature 
which in its more toxic state produces the well 
known clinical picture of an ulcerative colitis. 

Certainly if we compare the picture which 
Crohn (7) presents of a severe ulcerative colitis 
(Fig. 1) with the picture of a case of ileocolitis in 
which I operated upon the patient (Fig. 2), we 
notice identical lesions in the ascending colon. 
Both pictures were drawn by the same artist, one 
from a postmortem specimen, the other from a 
specimen obtained at operation. 

Formerly we considered acute ulcerative colitis 
as a lesion which always affected the whole colon. 
In 1930 Bargen and Weber reported a series of 
cases in which only certain parts of the colon 
(mainly the transverse or descending colon) were 
involved in the pathological process. They pointed 
out the segmental nature of these lesions affecting 
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parts of the colon, whereas the rest of the large 
intestine was perfectly normal. These cases repre- 
sent milder forms of acute ulcerative colitis, 
whereas the more virulent variety affects the 
whole colon. 

In the same manner ileitis in its most toxic 
form may affect the whole ileum. Crohn has re- 
ported a case in which not only the whole ileum, 
but the lower part of the jejunum, was involved. 
Such extensive lesions of the small intestine seem 
to be extremely rare. However, simultaneous 
involvement of different segments of the ileum 
are by no means infrequent. For instance I have 
noticed in a number of cases that the most distal 
part of ileum was involved in the lesion. One or 
2 feet of ileum above the lesion were perfectly 
normal. As we inspected the gut farther up, we 
found another 1 to 2 feet of ileum involved in the 
same process which was found at the ileocecal 
valve. 

I think the name of segmental enteritis indi- 
cates very well that in the vast majority of cases 
this disease is confined to certain well localized 
segments of the intestinal tract. This general 
group consists of the following subgroups (in 
order of their frequency): (1) segmental ileitis; 
(2) segmental colitis; (3) segmental ileocolitis; (4) 
segmental jejunitis; (5) segmental jejuno-ileitis. 

A very valuable paper has been presented by 
Erb and Farmer. They reported 4 cases of acute 
ileocolitis in children and pointed out that the 
very acute processes which they found mainly in 
the distal ileum may represent the acute stages 
of the disease which in its chronic form Crohn and 
his co-workers have described as regional ileitis. 
After all, a large number of patients suffering 
from segmental or regional ileitis or ileocolitis 
have passed through an acute stage long before 
they are admitted to the hospital. 

Two cases of successful resection for very acute 
ileitis with gangrene were reported by Jackman. 
On account of the severity of the symptoms they 
required immediate operation. With less severe 
symptoms they might have subsided spontane- 
ously and at a later date presented the familiar 
picture of a subacute or chronic segmental ileitis. 


CLINICAL PICTURE 


I shall refrain from discussing in detail the 
clinical picture of these interesting lesions, as 
Crohn and his co-workers have given an excellent 
and minute description of the different phases of 
the disease in their first publication. I could not 
add much to the subject. Furthermore Meyer and 
Rosi and Koster and his associates have covered 
the same ground. Suffice it to say that the symp- 
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toms of fever, diarrhea with mucus and blood 
in the stool, loss of weight and anemia are very 
similar—though all in an attenuated form—to 
those which we encounter in acute ulcerative 
colitis. On the other hand, segmental enteritis 
presents two outstanding symptoms which we 
are not apt to find in ulcerative colitis, namely: 
(1) fistulous communications between the lesion 
and other parts of the intestinal tract, and (2) 
symptoms of incomplete intestinal obstruction. 

However, I would like to point out that perianal 
fistulas and rectovaginal fistulas are associated 
occasionally with this disease. They may occur 
in cases in which the main lesion is confined to the 
small intestine and in which the colon is abso- 
lutely free from disease. It is interesting to point 
out that in the same way as there may be a con- 
nection between terminal ileitis and the ileo- 
cecal valve (see above), the anal barrier may 
favor localization of the virus in this region with 
secondary fistula formation. These fistulas may 
give an important clue toward establishing the 
correct diagnosis. For this reason they deserve 
more attention and more minute consideration 
than they have received in previous publications 
on this subject. Three among our 11 cases had 
inflammatory processes in the anal region; one 
had multiple fistulas-in-ano, one had a recto- 
vaginal fistula, one, a virgo, had condylomas. 

This disease seems for the most part to affect 
persons in the second and third decades. How- 
ever, cases have been reported, in which the dis- 
ease occurred in infancy. For instance, Rockey 
and Meyer have reported cases in children 5 and 9 
years old. Among our 12 cases only 3 patients 
were above 21 years old. 

There seems to be no predilection for one sex as 
compared to the other. Koster states that among 
62 cases reported in the literature 33 were males 
and 29 females. In our material of 12 cases 5 
were males and 7 were females. 

Crohn (5) has reported the cases of a brother 
and a sister who had this disease and suggested 
the name of “familial ileitis.” He states: ‘The 
occurrence may be purely accidental or it may 
have significance as to a congenital predisposition 
or a transmissible causative agent in this dis- 
ease.” In our material, Cases 7 and 9 were sisters, 
one married, the other unmarried. They had not 
lived in the same house for many years. I think 
the occurrence of ileitis among members of same 
family is, as in many diseases, purely accidental. 


SURGICAL TECHNIQUE 


Segmental enteritis is a distinctly surgical dis- 
ease. There are two methods for dealing with 
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this condition: (1) resection in one or two stages, 
(2) sidetracking (ileocolostomy with division 0! 
the ileum above the lesion). Before we discuss 
the comparative values of these procedures, | 
would like to mention that apparent cures have 
been reported after simple exploration or not 
more than an appendectomy (Meyer, 3 cases; 
Koster, 7 cases). However, the observation time 
in these cases extended over a few months only. 
One case only was followed for more than 1 year, 
and none of the cases for 2 years. It is very prob 
able that these improvements are due to remis- 
sions in the disease rather than cures. Crohn has 
reported a case which 2 years after simple ex- 
ploration and a gain of 50 pounds required resec- 
tion due to incomplete intestinal obstruction. 
Meyer reports a case which 3 weeks after explora- 
tion required resection on account of progressive 
symptoms. 

While we can thus dismiss with a few words 
simple exploration as a non-curative and unsurgi- 
cal procedure, we are not prepared at present to 
state that resection either in one or two stages 
must be performed in every case in order to effect 
acure. We have tried on my service not to be too 
arbitrary about resection, as we have seen cures 
following simple sidetracking. Sidetracking means 
a complete division of the small intestine above 
the lesion, closing of both cut ends by a three- 
layer suture to be followed by a lateral anastomo- 
sis between the ileum and transverse or descend- 
ing colon. A lateral anastomosis without division 
of the intestine is a useless operation, as the 
affected part of the bowel is not put at rest. 

It is not the object of this paper to give a de- 
tailed description of the operative technique em- 
ployed in our 12 cases (see Table I). Three 
patients were subjected to primary resection, 4 
were resected in two stages, whereas in the 5 
remaining cases shortcircuiting was done. 

One patient (Case 11) died within 24 hours after 
the operation of an acute rheumatic endocarditis. 

With one exception (Case 7) division of the 
ileum above the lesion with ileocolostomy seems 
to have effected a complete cure in our series, 
whenever this simple procedure was employed. 
In 1 case (Case 4) multiple external fistulas healed 
completely following this procedure. In another 
patient (Case 5) an enormous mass (size of a 
grapefruit) began to shrink in size immediately 
after the operation and had practically disap- 
peared when the patient left the hospital 3 
weeks after the operation. 

However, as I have pointed out, the segmental! 
character of this lesion must be kept in mind by 
the surgeon. It is not safe to make the division 
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of the gut in the first free area above the lesion. I 
have noticed in a number of cases that a free 
area of normal intestine about 1 foot in length 
existed between two diseased segments. It is 
clear that unless sidetracking is effected above 
the lesion, a cure cannot be expected. 

Cases 1o and 11 are of sufficient interest to 
warrant a more detailed description. 


CasE 10. G. F. When this patient was operated upon the 
first time (December, 1935) she presented the typical pic- 
ture of an ileitis just above the ileocecal valve. The colon 
was normal. The distal ileum showed an extensive lesion 
reaching about 3 feet proximally from the ileocecal valve. 
The first foot proximal to the cecum was markedly in- 
volved. Proximal to this lesion there was about 1 foot of 
gut which seemed to be apparently free from disease and 
then again we encountered another foot of diseased ileum. 
The intestine was markedly injected, its wall very much 
thickened. There was extensive involvement of the mes- 
enteric glands in this area, some of the glands being the 
size of large grapes (Fig. 3). 

In view of this extensive lesion it was deemed advisable 
to perform an ileotransverse colostomy and to postpone 
possible resection to a later date. 

The patient was observed in the follow-up clinic. After 
a few months of apparent cure the diarrhea recurred, ac- 
companied by pain in the lower abdomen. It was assumed 
that the sidetracked distal ileum was still diseased. Re- 
moval seemed advisable in order to safeguard the patient 
against extension of the process into the colon. 

At the second operation (June, 1936) the lesion pre- 
sented an entirely different picture from the lesion en- 
countered at the previous operation. At this time the dis- 
eased part presented a small narrowed tube without ap- 
parent signs of inflammation. The glands described pre- 
viously were neither visible nor palpable. We were evi- 
dently dealing with a healed ileitis (Fig. 4). Cecum, ap- 
pendix, and colon were normal. The anastomosis was soft 
and patent. The excluded part of the distal ileum (2% feet) 
was removed with the appendix, cecum, and about 2 
inches of the ascending colon. 

Pathological report (Doctor Klemperer): The ileum 
gives the appearance of diffuse atrophy. Its lumen is nar- 
rower than normal and it measures 234 centimeters in 
width when opened. In one portion (about 23 centimeters 
from the ileocecal junction), the width of the small bowel 
is only 134 centimeters. This narrower section extends for 
a distance of 8 centimeters. The wall of the ileum does not 
appear to be indurated or thickened. The mucosal surface 
appears clean and in some areas gives the impression of 
atrophy. The cecum and resected part of the ascending 
colon appear normal. 

Microscopical report: The mucosa of the terminal ileum 
is conspicuously narrowed. The glands are widely sepa- 
rated and shortened. The epithelium of the glands consists 
of cylindrical cells, frequent goblet cells, and Paneth cells. 
The stratum proprium shows a moderate infiltration of 
eosinophil polynuclear leucocytes and is chiefly made up 
of fibroblasts. The submucosa is slightly thicker than nor- 
mal, made up of connective and fat tissue with areas of 
fibrosis and contains several lymph follicles. The muscular 
coat is without changes. The subserosal layer is thickened 
and shows numerous nodular infiltrations of lymphocytes 
with sporadic giant cells of the foreign body type. 

'This patient was re-admitted in May, 1937. She had been perfectly 
well up to 3 months ago. Barium enema (Fig. 5) showed an extensive 


lesion in ileum just above ileocolostomy. Reoperation (July, 1937) showed 
involvement of about 3 feet of ileum at anastomosis. Resection, cure. 
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Case 11. D. D. This patient was first admitted to the 
gynecological service of the Mount Sinai Hospital in July, 
1936, with a 6 weeks’ complaint of postprandial lower ab 
dominal pain and vulval swelling. There was a history of 
chorea at the age of 5 with 5 annual recurrences thereafter, 
but no history of cardiac embarrassment. Examination at 
that time revealed a moderate degree of left cardiac en- 
largement, a presystolic crescendo murmur, snapping first 
apical sound, and a soft diastolic apical murmur. A round 
resistant mass was palpable in the right lower quadrant. 
On vaginal examination the uterus was found to be normal, 
but to its right was found a cystic mass. Occupying a semi- 
circular area to the left of the anus was a reddened non- 
tender, edematous, coxcomb like excrescence made up of 
three distinct lobules. The right labium majus was twice 
the size of the left and appeared edematous. The Frei and 
blood Wassermann reactions were negative. Abdominal 
exploration disclosed a right dermoid cyst which was re- 
sected with the right ovary. The terminal 4 inches of 
ileum, the cecum, and appendix were found enlarged, their 
walls thickened and hemorrhagically discolored. A few 
discrete lymph nodes were found in the adjacent mesentery, 
one of which was excised for microscopic study and proved 
to be the seat of a non-specific hyperplasia. 

The patient was then transferred to the medical service 
for further study. A barium enema revealed a stenosing 
lesion of the terminal 6 inches of ileum and a marked irregu- 
lar stenosis of the caput coli suggestive of regional ileitis. 
Agglutination for dysentery was negative. A Rehfuss test 
meal showed free acid up to 20. A second exploratory 
laparotomy was then performed on the surgical service. 
The terminal 6 inches of ileum presented an inflammatory 
lesion. Two points, one 3 inches from the ileocecal angle 
and the other approximately 6 inches from the angle, were 
more extensively involved. Here the induration, redness, 
and narrowing were most severe. The cecum was adherent 
to the abdominal scar and omentum and therefore could not 
be visualized. An ileosigmoidostomy with exclusion of the 
inflamed portion of the intestinal tract was performed. 
Except for the development of a pneumonic process over 
the left chest posteriorly, the postoperative course was 
uneventful and the patient was discharged to the out- 
patient department on the fourteenth postoperative day, 
40 days after admission. 

Second admission. The patient was readmitted Decem- 
ber 16, 1936, approximately 4 months after her last opera- 
tion with a history of occasional right-sided abdominal pain, 
a tender mass in the right lower quadrant, and a recent 
increase in number of stools. 

The additional pertinent physical findings were an irregu- 
lar, slightly tender mass within the right lower quadrant, 
enlargement of the right labium majus and a firm peri-anal 
mass 1.5 by 0.75 inches. The heart presented the evidence 
of a chronic valvular lesion described on the first admission. 
It was feared that in the presence of diarrhea the inflamma- 
tory process might extend along the large bowel. 

Operation consisted of resection of the distal ileum, 
cecum, and ascending colon, with closure of fistulous com- 
munications between the ileum and transverse colon and 
between a high loop of ileum and a portion of the non- 
functioning ileum. Several hours after this operation the 
patient’s respirations increased to 32 per minute and nu- 
merous fine basal rales were heard. On the morning following 
operation, the respiratory rate had risen to 40 per minute. 
A moderate degree of cyanosis of the lips and nail beds also 
appeared. A roentgenogram of the chest showed evidence 
of an extensive bronchopneumonia. The patient’s condi 
tion rapidly grew worse, her cyanosis increased in intensity, 
the pulse mounted to 150-170 and became very poor in 
quality. Her temperature rose to 103.4 degrees, death 
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Previous operations 








Appendectomy 1 mo. 
_ hd at another 
ospital 





None 





Drainage of intra- 
abdominal abscess at 
another hospital 


REVIEW OF 





Clinical and 
operative findings 


Jejunitis with partial 


intestinal obstruction 





leocolitis 


Lleocolitis 
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12 CASES OF SEGMENTAL ENTERITIS 


Operation 


Lateral anastomosis; 
jejuno-ileostomy 


“Rese section ‘‘one- stage” 


Sidetracking; 
ileosigmoidostomy 





lleitis. 


Large inflam- 
matory mass with 
multiple abdominal 
fistula ani 


Sidetracking ileo-trans- 
verse colostomy 




















Num-| Name] Hos- 
ber Age pital 
_Year number 
I N. K.| 365389 
1934 21 
2 | T. W.] 375033 
_1934 | 19 
3 R. K.} 381917 
1935 16 
| 
4 | H.B.| 384578 
1935 21 
5 L. H. | 385416 
1935 17 
6 | H.H.| 386437 
1935 19 
zz 
a 
——| ——-|——~ 
7 S.A. | 380365 
1930 30 (| 
| 
| 
| | 
| 
8 | R.M.) 392426 
1930 | 24 
|S. F. | 393835 
19360 | 24 
| 
| 
—— a | 
10 | G.F. | 394502 
1930 39 


| None 





None 





Large inflammatory mass, 


size of grapefruit, in 
region of cecum 


‘Tleo transverse colostomy 








Appendectomy 4mo. 


| 


previously at another | 


| 
hospital. Secondary 
fecal fistula 





| None 


None 


None 


lleocolitis 


lleitis 


Ileocolitis, 3 inch oun 
and ascending colon 
involved 


Sept. 1935. 


| “Tieosigmoidostomy 
| Nov. 1935. Resection 


ee distal ileum, ascending 
and transverse colon 

3. Lleostomy for 
obstruction 

4. Enterorrhaphy for 
perforated ileum due to 
ileostomy tube 

| 1. 1929. Resection of 

ileum 2 inches above 


valve. Ileo-ascending 
colostomy 

2. Jan. 1936. Ileo- 
sigmoidostomy for 
ileocolitis 

3. Nov. 1936. Resection 


of descending colon and 
distal half of transverse 


| colon 





| Resection, ‘‘two-stage”’ 









Operator 


Klingenstein 
Lewisohn 


Klingenstein 


Ginzburg 


Lewisohn 


Klingenstein 


Wilensky 
Klingenstein 


Klingenstein 


Lewisohn 


Follow-up, 1936 


Well for 2 yrs., now has 
recurring symptoms. 
Exploration advised 


Well. 
40 Ibs 

iF eels well. ‘Has gained 
25 lbs. Occasional 
diarrhea. Tenderness 
in right lower 
quadrant 


~ Has g gained 


Perfectly well. Hes 
gained 4olbs. Sinuses 
completely healed 





“Mass disappeared 
completely in 2 weeks 
Patient perfectly well 
Has gained 60 lbs. 

Patient perfec tly well. 
Has gained 15 lbs. 


Considerably improved 


Perfectly well. Has 
gained 18 lbs. 





~ Has gained 





lleitis, 3 ft., with fistula Resection, “‘one-stage’’ Lewisohn ‘Feels well. 
into ‘sigmoid flexure. 40 lbs. in 3 mos. 
Rectovaginal fistula Plastic for rectovagi- 
nal fistula to be 
performed 
1. Subacute ileitis with lleotransverse Lewisohn 1937: Recurrence of 


very large mesenteric 
glands. 
2. Healed ileitis 


olay 
2. Resection of ileum and 
cecum 


diarrhea. Ileitis 
above ileocolostomy. 
Resection. Cure 





396217 


July, 1936, resection of 
right ovary on 
Gynecological Service, 
chronic rheumatic 
valvular disease 


| 





12 


1936 | 15 


390440 





Exploration 6 wks. 
—— at another 
ospital 








Aug., 1936. Ileitis, 
condylomas with peri- 
rectal inflammation; 
Dec., 





1936: healed ileitis 


. Tleosigmoidostomy 

Resection of distal 
‘ees cecum, and part 
of ascending colon. 
Closure of multiple 
fistulas. 


Lewisohn 





Ginzburg 


Died 24 hours after 
operation of acute _ 
rheumatic endocarditis 





lleitis 





leosigmoidostomy 








Klingenstein 


Completely well. Has 
gained 35 lbs. since 
operation. One norma! 





bowel movement a day 





occurring approximately 24 hours following her second 


operation. 


Anatomical findings: Surgical specimen consisted of 24 
centimeters of ileum, appendix and 10 centimeters of 


cecum and ascending colon. 


The serosal surface of the 


ileum was smooth and injected. The mucosa of the proximal 
Ir centimeters of ileum was granular and congested; that 
of the distal 13 centimeters of ileum pale and superficially 


scarred. The wall of this portion gradually increased in 


thickness to 5 millimeters toward the ileocecal valve. 
mucosa over the ileocecal valve was deeply scarred. 





The 
Pro 


jecting from this area was a cherry-sized, polypoid pedun- 
culated mucosal polyp. The mucosa of the cecum and 
ascending colon was pale, flat, and the seat of shallow scars 


and three scattered small pedunculated polyps. 


The ap- 


pendix measured 15 centimeters. The mucosa in its prox 
imal 4 centimeters was granular, edematous, hemorrhagic, 


and ulcerated (Fig. 6). Many flat stellate hemorrhagicall) 
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ulcerated areas were also found toward the tip. The heart 
was moderately enlarged for the size of the individual and 
weighed 240 grams. There was evidence of a chronic rheu- 
matic interstitial valvulitis of the mitral and aortic valves 
with a recently superimposed verrucous endocarditis of 
the mitral and tricuspid valves. The lungs were markedly 
edematous and congested. There were also chronic passive 
congestion of the spleen and kidneys, a moderate amount 
of fluid in the peritoneal cavity, a few focal mucosal ulcera- 
tions of the transverse colon and the peri-anal inflamma- 
tory zones as described clinically. 

Cause of death: acute rheumatic valvular disease. 

The specimen showed a healed ileitis. 


This patient in spite of her heart lesion had 
stood two previous laparotomies very well. 
Pulse and temperature were normal. There were 
no clinical symptoms indicating an acute exacer- 
bation of the chronic rheumatic valvular lesion. 

The palpable mass was due, not as we sus- 
pected to an inflammatory lesion of the mucosa of 
the ileum and ascending colon, but to a marked 
peri-ileitis and pericolitis, a remnant of the previ- 
ous acute inflammation. This case demonstrates 
that a tender mass may be present in the presence 
of a healed lesion of the intestinal canal. 

It will require the combined experience of many 
surgeons before the question can be answered 
whether simple sidetracking effects a real cure 
in a large percentage of the cases. Even at the 
present time we can state that some cases may be 
cured by this simple procedure. This observation 
which has been made by a number of surgeons is 
of considerable practical importance. In many 
instances these patients were first operated upon 
under the erroneous diagnosis of appendicitis. 
After the abdomen is opened, the true pathology 
presents itself. The surgeon, especially in small 
communities, may not want to risk a removal 
of the lesion, which undoubtedly represents a 
major surgical procedure. For this reason in 
many cases the abdomen has been simply closed 
up or the normal appendix has been removed, 
with persistence or aggravation of the symptoms. 
Under circumstances such as described the sur- 
geon, instead of closing the abdominal incision, 
should perform a sidetracking operation, a com- 
paratively simple procedure. Meyer states: 
‘Shortcircuiting operations reported by Brown, 
Bargen and Weber (2), Clute, and others have 
given relief in about 50 per cent of the patients. 
In the other 50 per cent the pathological process 
progressed so that resection of the involved bowel 
became necessary.” 

It is impossible at present to answer the ques- 
tion whether simple sidetracking operations will 
affect a permanent cure in a large percentage of 
the cases or whether primary resection is prefer- 
able. In the presence of fistulous communications 





LEWISOHN: SEGMENTAL ENTERITIS 221 





with other parts of the intestinal tract which are 
frequently encountered in this disease primary 
resection becomes mandatory. 

In closing, I would like to state that Crohn, 
Ginzburg, and Oppenheimer deserve a great deal 
of credit for having focused attention upon these 
interesting lesions. These inflammatory lesions 
which under the name of infective or non-specific 
granulomas and similar terms were formerly con- 
sidered surgical rarities seem to be much more 
frequent than we were led to believe. Before 
these authors gave us a clear picture, in many 
cases an exploratory laparotomy led to a diag- 
nosis of inoperable carcinoma or of tuberculosis. 
While active discussion as to the etiology and 
classification of these lesions will probably persist 
for a number of years, the fact has been estab- 
lished definitely that segmental enteritis is a 
disease which, in a large percentage of cases, can 
be cured by comparatively simple operative pro- 
cedures.. 

CONCLUSIONS 

1. Segmental or regional enteritis is not a rare 
disease. 

2. Opinions differ widely not only as to the 
pathogenesis of these interesting lesions, but also 
as to the best method of surgical treatment. 

3. This lesion is encountered most frequently 
in the terminal ileum. However, it may occur 
in any part of the gastro-intestinal tract. 

4. It is doubtful whether segmental ileitis and 
ileocolitis are clinical entities. They may repre- 
sent an attenuated form of acute ulcerative colitis 
and ileitis. 

5. Perianal fistulas are frequently encountered. 

6. Ileocolostomy with division of the ileum may 
effect a complete cure. 

7. In the presence of fistulous communications 
with other parts of the intestinal tract primary 
resection becomes mandatory. 


BIBLIOGRAPHY 


1. BARGEN, J. A., and WEBER, H. M. Regional migra- 
tory chronic ulcerative colitis. Surg., Gynec. & 
Obst., 1930, 50: 964. 

2. Brown, P., BARGEN, J. A., and WEBER, H. Chronic 
inflammatory lesions of the small intestine (regional 
enteritis). Tr. Am. Gastro-enterol. Ass., 1934, p. 2. 

3. CLuTEe, H. M. Regional ileitis. Surg. Clin. N. Amer- 
ica, 1933, 13: 561. 

4. Corp, R. Case of non-specific granuloma of the termi- 
nal ileum and the cecum. Surg. Clin. N. America, 
1934, 14: 443. 

5. Cron, B. B. The broadening conception of regional 
ileitis. Am. J. Digest Dis., 1934, 1: 97. 

6. Cron, B. B., GInzBuRG, LEON, and OppENHEIMER, 
G. D. Regional ileitis. J. Am. M. Ass., 1932, 99: 1323. 

7. CrouNn, B. B., and Rosenax, B. D. A combined 


form of ileitis and colitis. J. Am. M. Ass., 1936, 
106: I. 





8. Erp, I. H., and Farmer, A. W. Ileocolitis. Surg., 
Gynec. & Obst., 1935, 61: 6. 

go. Harris, F. L., Bett, G. H., and Brunn, H. Chronic 
cicatrizing enteritis; regional ileitis (Crohn). Surg., 
Gynec. & Obst., 1933, 57: 637. 

10. JACKMAN, W. A. Localized hypertrophic enteritis due 
to intestinal obstruction. Brit. J. Surg., 1934, 22: 27. 


IMPALEMENT OF THE 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 


11. Koster, H., KasMAn, L. F., and SHEINFELD, WIL- 
LAM. Regional ileitis. Arch. Surg., 1936, 32: 780. 

12. Meyer, K. A., and Rost, P. A. Regional enteritis 
(non-specific). Surg., Gynec. & Obst., 1936, 62: 977. 

13. Rockey, E. W. Thickening of the terminal ileum 
with mesenteric adenitis in children. Northwest 
Med., 1933, 32: 145. 


RECTUM 


FRANCIS M. CONWAY, M.D., F.A.C.S., New York, New York 


ERFORATIONS of the rectum by im- 
palement are among the most serious of 
the unusual accidents necessitating emer- 
gency surgical care. 

That lesions of the rectum acquired in this way 
have long been objects of study is demonstrated 
by the various contributions on the subject. A 
careful historical review of the literature appears 
in the contributions of Weller Van Hook in 1895 
and 1896 and in Quenu’s presentations of 1899 
and 1900. 

In this country Van Hook was the first to re- 
view the literature as well as to collect a series of 
cases. His original article followed his fatal case 
in 1895; after an intraperitoneal rectal perfora- 
tion, his young patient succumbed to a general- 
ized peritonitis. 

ETIOLOGY 

While impalement of the rectum by penetrating 
bodies has been recorded only infrequently, the 
occurrence of such lesions is doubtless much 
greater. The arrangement of the thigh surfaces, 
of the ischial tuberosities, and of the soft parts 
surrounding the anus have a tendency by their 
funnel-like contour to direct penetrating objects 
into the rectum. 

The morbid anatomy of impaled wounds of the 
rectum is strongly influenced by the direction in 
which the object enters the rectum as well as the 
size and shape of the object. Sharp objects, such 
as sharpened stakes, picket fences, and handles 
of pitch forks, and goring by horns of animals, 
have been the commonest causes of these injuries 
in the past. In the case presented herewith, a 
fall on a billiard stick’s pointed end was the im- 
paling implement (Fig. 1). 

The wounds resulting from this type of injury 


From the Surgical Service of the Gouverneur Hospital, Dr. 
Frank J. McGowan, Director of Surgery. 





fall into two main groups and the prognosis of 
each type is entirely different. 

In the first group, the so called “pure type”’ of 
impalement, the injury is one in which the pierc- 
ing object goes directly through the anus, and 
after passing through the rectum pierces the intes- 
tine at a higher level. In other words, in this type 
of accident perforation of the rectum occurs from 
within the rectum out through the intestinal wall. 
Fortunately, this is the rarer of the two forms, for 
it is attended with considerable mortality. The 
case which is detailed in this report is of this type. 

The second group, which actually comprises 
the majority of the cases, consists of the so called 
“atypical impalements.’’ Here rectal perforation 
is secondary to perineal perforation or a wound 
occurring at some distance from the anal orifice. 

The fact that this group comprises the com- 
moner type of injury is probably the reason they 
are not more frequently detailed. In this variety 
of lesion the perirectal and pararectal tissues are 
pierced before the bowel wall itself is perforated. 
Likewise in this class of injuries, there may be 
either the extraperitoneal or intraperitoneal in- 
volvement, depending upon the course of the 
impaling weapon. 

These lesions may become multiple and com- 
plicated as when the endopelvic structures with 
the muscle planes and cellular interstices of the 
ischiorectal fosse are involved. Involvement of 
other viscera with such perforations have been 
reported, the urinary bladder being the com- 
monest organ affected. Guibal refers to Lenor- 
mant’s case with a bladder involvement, Gentil’s 
case with a urethral laceration, LaMarniére’s 
report of a case with involvement of the adnexa; 
Bichat and Job’s report of 2 cases in which, in 
addition to the large intestinal perforation, 
patients also had wounds of other small intestinal 


loops (Figs. 2, 3, 4). 
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Fig. 1. Diagram showing conditions in author’s case, 
true rectal impalement with intraperitoneal involvement. 
\ccident occurred in male child, 11 years of age, and was 
due to fall on the pointed end of a billiard cue. Laparotomy 
performed within 4 hours after injury. Recovery following 
operation, 


Rouques’ case report deals with a patient who 
had a perforation of the lower pole of the left kid- 
ney as well as a laceration of the diaphragm, and 
Ravenel reports a case of intraperitoneal atypical 
impalement of both walls of the rectum compli- 
cated by perforation of both walls of the urinary 
bladder (Figs. 2, 3, 4). 

Van Hook’s personal case was an intraperi- 
toneal impalement of the rectum of the true type 
in a boy of 13 years. The patient was operated 
upon 24 hours after injury and died of a gener- 
alized peritonitis. 

The greater part of rectal impalements are pro- 
duced by a fall on the buttocks or a tumble from 
a height or an elevated spot, and it is curious to 
note that the greater percentage of reported cases 
resulted from a fall from a hay loft on to the 
handle of a pitch fork. 

It can be easily seen that the intrarectal per- 
foration is accomplished with a certain violence, 
the body weight of the patient coming from a 
height to impale itself with a definite force. It is, 
therefore, not astonishing to find that the affect- 
ing agents which make these very deep lesions 
may be the blunt ends of objects. 

The perforation of the anterior rectal wall at 
a rather low point is favored by the oblique 
relation of the rectal wall axis to the plane of 
the pelvic outlet. It is for this reason that many 
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Fig. 2. A, Lenormant’s (6) case of rectal impalement 
with associated bladder perforation. B, Gentil’s case (6) 
of urethral laceration following rectal impalement. C, 
Ravenel’s case (13) of atypical rectal impalement with per- 
foration of both walls of the rectum and both walls of the 
bladder. 


of the injuries caused by impalement are limited 
in their effect on the pelvic tissues. 

The impingement of the penetrating object on 
the parts immediately supported by the bones, 
and more especially by the sacral promontory, 
will often limit the extent of the lesion. 

As a rule, in cases in which the peritoneum is 
not involved, the mortality is negligible, but with 
intraperitoneal injury mortality rates as high as 
71 per cent have been reported. 

With regard to the age of occurrence and sex 
incidence there is little of importance noted in 
the literature in the reported cases. Forty-seven 
of the 59 cases reviewed by Van Hook in 1896 
were males. 


SYMPTOMATOLOGY 


The symptoms encountered will depend on the 
location and on the extent of the perforation and 
also upon whether or not the peritoneum has 
been involved. 

In the pure type in which the inflicting weapon 
has entered the anus and thereafter pierced the 
intestine, there may be no local signs present 
whatsoever. If the lesion is extraperitoneal, the 
blow having been deviated by some of the pelvic 
bony prominences, there may be some local signs 
of hemorrhage, and by proctoscopy a mucosal 
tear in the rectal wall may be visualized. 
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Fig. 3. A, Bichat and Job’s case (6) in which, in addi- 
tion to the intraperitoneal rectal impalement there were 
perforations of the descending colon and several loops 
of small intestine. 


With penetration of the ischiorectal fossz there 
may be fullness in the perineum associated with 
localized hematoma formation. Later abscess 
development may lead to more intense pain and 
bulging with perineal fistulization. 

The constitutional effects, at the onset, may 
be very slight in this form of rectal impalement, 
but at a later date with abscess or fistula forma- 
tion they will be those attendant upon sepsis. In 
the pure type of impalement in which the inflict- 
ing weapon penetrates the peritoneum, in addi- 
tion to perforating the bowel wall, there is a very 
different clinical picture. 

There may be no local signs present in the peri- 
neum, and proctoscopic examination may be 
quite non-informative. With the involvement of 
the peritoneum, however, all the immediate signs 
of acute intraperitoneal visceral penetration will 
be present. Shock, as manifested by rapid pulse, 
cold clammy skin, pain in the lower abdominal 
quadrants associated with localized tenderness 
and increased muscular rigidity are present. 
There are also the attendant signs of an acute 
spreading generalized peritonitis. This type of 
injury is of a much more serious import and carries 
with it an exceedingly high mortality owing to the 
rapidly spreading peritonitis. 

In the case reported in this article, the tip of 
the billiard cue entered the anus and perforated 
the superior anterior surface of the rectum just 
below the sacral promontory. The laceration 
which measured 2 inches in length was found 
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Fig. 4. A, LaMarniére’s case (6) of associated lacera- 
tion of the adnexa with impalement of the rectum. B, 
Rouques’ case (14) of rectal impalement, in which in addi- 
tion to a laceration of the lower pole of the left kidney, 
there was a perforation of the left dome of the diaphragm. 


deep in the true pelvis of this young patient. In 
addition, an acute spreading peritonitis was 
present at the time of operation some 4 hours 
after the accident (Fig. 1). 

Proctoscopic examination prior to operation 
disclosed no laceration of the mucosa of the rec- 
tum and there was no bleeding by rectum. 

In contradistinction to the true type of rectal 
impalement are both the local and the consti- 
tutional signs attendant upon the atypical case 
without intraperitoneal penetration. As a general 
rule most of the atypical lesions are extraperi- 
toneal although it is evident that there may also 
be intraperitoneal involvement. When the orig- 
inal site of perforation is a distance from the anus, 
the bleeding may be quite profuse owing to the 
vascularity of the perineum. 

Local laceration, fullness, pararectal tenderness 
due to hematoma are all common local findings 
reported in this variety of injury. 


PROGNOSIS 


It is obvious that the prognosis in both types 
of injury will depend upon the gravity of the 
anorectal lesion; the ramifications of the path of 
injury, and the attendant complications, such as 
peritoneal or other visceral perforations. 
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TREATMENT 

With any sign of intra-abdominal peritoneal 
involvement, recovery will depend upon early 
laparotomy with suture of the perforation and 
drainage. 

Prior to operation proctoscopic examination 
may be of help in those cases in which the impale- 
ment is extraperitoneal. For the extraperitoneal 
and perineal wounds, exploration with incision 
and packing of the track is urged with sympto- 
matic treatment and careful observation for com- 
plicating abscess or fistula formation. 

The question of colostomy in an attempt to 
deviate the fecal stream in those patients with 
extensive perineal laceration is also a decision 
that can be made only in each case as such an 
eventuality arises. In those cases with extensive 
rectal wall laceration and perineal muscle de- 
struction, this method of aiding healing would 
seem to be the procedure of choice. It is in such 
cases that the residual disability often leads to 
chronic invalidism due to the many pocketings 
and fistulous tract formation. 


CASE REPORT 


J. D., a white male child of 11 years, was admitted to the 
surgical service of the Gouverneur Hospital on August 31, 
1936, complaining of generalized lower abdominal pain. 
Four hours preceding admission the boy was said to have 
been impaled on the sharp end of a billiard stick after hav- 
ing fallen a distance of several feet. 

About 1 hour before entering the hospital he was given 
a soap suds enema and his parent states that a small 
amount of blood was found in the return. This measure 
failed to relieve his pain and he was brought to the hospital 
for examination. On admission the patient appeared 
acutely ill and complained of generalized abdominal pain. 
There was board-like abdominal rigidity which was more 
marked in the lower abdominal quadrants. His pulse was 
110 and his temperature too. The white blood count was 
14,150 with 84 per cent polynuclear leucocytes. A procto- 
scopic examination was performed but was inconclusive, 
there being no gross hemorrhage and no visible lacerations 
in the rectal wall. 

Pre-operative diagnosis was that of perforation of the 
large bowel due to impalement by billiard stick. 

At operation, a lower left rectus incision 5 inches in 
length was made, splitting the muscle. When the perito- 
neum was opened between clamps considerable grayish 
seropurulent material oozed forth. With the suction appa- 
ratus about 200 cubic centimeters of this turbid fluid was 
removed from the pelvis. 

The small intestinal coils were packed away with warm 
pads and a few small blood clots were found in the pelvis. 
The sigmoid and the intra-abdominal portion of the rectum 
were examined. On the anterior wall of the rectum, at a 
level with the sacral promotory, there was a longitudinal 
tear 2 inches in length. The intestine was seized with an 
\llis clamp at each end of the laceration and several in- 
terrupted sutures of No. 1 chromic catgut were placed and 
tied. A second layer of sutures was placed to infold further 
the lacerated area and the peritoneal reflection was sutured 
over the closure. 

Two cigarette drains were then placed in the pelvis, one 
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on each side of the rectum, and brought out through the 
lower angle of the wound. The abdominal wound was 
closed in layers down to the drains at the lower angle. 

The postoperative course was stormy for the 3 days im- 
mediately following operation during which time sup- 
portive measures in the form of continuous intravenous 
saline and glucose were employed. On the fourth day 
after a spontaneous bowel movement, he was greatly im- 
proved and from that time forward his course was one of 
progressive recovery. 

On the thirteenth day following operation a definite 
fecal discharge was present along the sinus tract at the 
lower angle of the wound. The discharge continued until 
the twenty-seventh postoperative day, when the wound 
ceased to drain. 

Shortly before his discharge from the hospital on Octo- 
ber 15, 1936, a barium colon enema was performed and 
the roentgenograph was reported as “revealing the rec- 
tum and sigmoid normally outlined. There was no sign 
of any fistulization, stenosis, or fixation of the rectum. 
The sigmoid and rectum emptied completely of the opaque 
mixture thus demonstrating the absence of any mural 
defect due to the impalement.” 

He was discharged in excellent general condition 6 weeks 
after admission with the wound healed firmly. 

Follow-up reports have all been satisfactory regarding 
his general health and bowel habit. 


SUMMARY 


1. Impalement of the rectum is an unusual 
surgical emergency demanding immediate atten- 
tion and care. 

2. Two types of impalement are described, the 
true type and the atypical variety in which the 
perforation occurs in the adjacent peri-anal region 
and extends into the rectum. 

3. The morbid anatomy of impaled wounds is 
strongly influenced by the direction in which the 
object enters the rectum as well as the size and 
shape of the offending implement. 

4. Many injuries due to impalement are limit- 
ed in extent by the impingement of the penetrat- 
ing body on the sacral promontory. 

5. Of the visceral complications reported with 
this type of injury, perforations of the bladder 
are the most common although secondary involve- 
ments of the urethra, adnexa, large and small 
intestine, kidney, and diaphragm have been 
reported. 

6. A case of true rectal impalement due to a 
billiard stick with intraperitoneal rupture in a 
child of 11 years is reported with a recovery fol- 
lowing operation. 

7. Symptomatology will depend upon the loca- 
tion and extent of the impalement and whether 
the wound is intraperitoneal or extraperitoneal 
in type. 

8. Residual disability in many cases of extra- 
peritoneal wounds of both varieties is due to 
multiple fistulas and abscess formation and may 
dispose to chronic invalidism. 
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9. Treatment will vary with the individual 
case but will be. determined essentially by 
whether or not there is peritoneal or other visceral 
involvement. In extraperitoneal impalements 
in which there is extensive perineal laceration, 
the use of colostomy has aided healing immeas- 
urably by allowing the divergence of the fecal 
current from above. 

10. The mortality in these cases is exceedingly 
high with the intraperitoneal involvement. In 
some series more than a 71 per cent mortality 
occurred. 
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EVIPAL SOLUBLE: BASAL ANESTHESIA 


M. L. WEINSTEIN, M.D., Chicago, Illinois 


INCE anesthesia is rapidly becoming selec- 
tive, with the trend definitely toward 
basal anesthesia, we are reporting herein 
our preliminary experience with the co- 

lonic administration of a non-volatile narcotizing 
agent. Rectal anesthesia is not a new procedure 
as evidenced by the report of Roux, who in 1847 
described the administration of an ether water 
mixture into the rectum with view to the produc- 
tion of complete surgical anesthesia. In the same 
year the method of Roux was somewhat modified 
by Megendie in that he substituted ether vapor 
for the hydro-ether solution. Neither of these 
procedures gained in popularity, due to cumber- 
some apparatus employed and the varying degrees 
of anesthesia obtained. The status of colonic anes- 
thesia remained stationary until 1884 when Mo- 
lierie suggested the administration of ether vapor 
into the rectum by a hand bellows and subsequent 
supplemental anesthesia by inhalation. This per- 
haps is the first record we have of basal anes- 
thesia by the colonic route. Following the report 
of Molierie, Wier and Bull published independ- 
ently concerning their experience with rectal 
etherization and at the same time called attention 
to the grave dangers encountered with colonic 
ether. Other observers extended the original 
work and confirmed the previous observations, 
and a number of articles appeared in the press 
indicating that the methods of administration 
employed were entirely unsatisfactory since it 
was impossible to control the stages of anesthesia 
by measuring the volume of ether vapor adminis- 
tered. Furthermore, frequent reference was made 
to the high incidence of rectal irritation due to the 
anesthetizing agent. These observations no doubt 
served to discourage rectal anesthesia which fell 
into disuse until 1902, when Cunningham and 
Lahey (3) reported the successful use of an 
apparatus designed for the introduction of ether 
laden air into the rectum. This method of anes- 
thesia presented distinct advantages over the 
former comparatively crude methods and received 
wide recognition by numerous anesthetists. In 
1910 Sutton constructed a modification of the 
Cunningham (2) apparatus which permitted the 
intrarectal administration of ether vapor and 
oxygen. This procedure was successful but soon 
fell by the wayside because of the complicated 
From the Chicago Memorial Hospital. 


apparatus and frequent unpleasant by-effects. 
The next most noteworthy advance in colonic 
anesthesia was made by Gwathmey, who in 1913 
completely described the technique and safety of 
his well known method before the International 
Medical Congress in London. Later, in 1915, he 
published a complete survey of the subject in the 
American Yearbook of Anesthesia and Analgesia. 

Gwathmey’s method of rectal anesthesia has 
been used throughout the world and remained 
without competition until 1927 when Eichols in- 
troduced avertin (tribromethanol). The advent 
of avertin presented numerous advantages over 
ether since it was possible to calculate the required 
dosage according to the patient’s body weight. 
Avertin was first employed as a crystalline salt 
in doses of 120 to 140 milligrams per kilogram of 
body weight. These doses were necessary in 
many individuals to obtain complete anesthesia, 
but today are rarely employed since they are not 
without danger because of the extreme depres- 
sion occasionally encountered. Further research 
with avertin by numerous investigators has popu- 
larized it as a basal anesthetic possessing a satis- 
factory margin of safety when employed in doses 
of 60 milligrams to 80 milligrams per kilogram of 
body weight. As with all other anesthetic agents, 
avertin too hasits disadvantages which in the main 
are: a relatively large volume of fluid, the ex- 
treme care necessary in the preparation of solu- 
tion, the possibility of chemical decomposition 
due to heat. 

In 1936, Gwathmey again revived rectal anes- 
thesia when he reported his experience with the 
intrarectal administration of a 10 per cent solution 
of evipal soluble. Here again the dosage is based 
directly upon the patient’s body weight (10 cubic 
centimeters of a ro per cent solution for every 50 
pounds body weight). In discussing his 150 cases, 
Gwathmey indicates that the technique employed 
is simpler and easier than that required for ether 
and oil by rectum and that evipal soluble is a safe 
and satisfactory pre-anesthetic medication. 

Evipal soluble is a water soluble derivative of 
barbituric acid known chemically as N-methyl 
cyclophenyl-methyl malonyl urea. According to 
Maloney and Hertz, it exhibits a rapid and high 
hypnotic co-efficient and a very short duration of 
action, with a toxicity considerably lower than 
that of other so called short acting barbiturates, 
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TABLE I.—TOXICITY OF BARBITURATES GIVEN 
INTRAPERITONEALLY 


Mgm.-Kilo. | Mgm.-Kilo. | 
































Drug Minimal Minimal | bey = oy ic 
anesthetic lethal 
Evipal soluble — ft “-“<— tt «. 
Pentobarbital sodium| 7 — \ a 580 ie, er 
Amytal sodium a. a fF 
Barbital sodium thr = - - ‘480 ‘a 14 i 


e.g., nembutal, pernocton, and amytal. Weese 
has demonstrated that the narcotic dose ap- 
proaches the hypnotic dose but does not approxi- 
mate the lethal dose; in dogs the minimal hyp- 
notic dose being 0.026 gram, the minimal nar- 
cotic dose 0.030 gram, while the lethal dose is 
represented as 0.100 gram per kilogram. These 
figures indicate that the drug primarily affects 
the sensory and reflex centers in small doses and 
that the vital centers are unaffected except by 
comparatively large amounts of the drug. Table 
I which is taken from the report of Findlay and 
Findlay indicates the comparative toxicity of 
barbiturates when given intraperitoneally to 
rats. Werner and Tatum classify evipal and 
pentothal as ultra short acting barbiturates. 

Numerous investigators have demonstrated 
that intentional lethal doses of evipal soluble to 
animals result in death due to respiratory rather 
than cardiac failure. The liver apparently plays 
an important part in the rapid detoxification 
process. 

Probably the greatest tribute to evipal soluble 
lies in the vast number of reports that have ap- 
peared in the recent literature concerning its in- 
travenous use as a general anesthetic. In review- 
ing his tooo cases, McNelis reports that he has 
not encountered any alarming symptoms, al- 
though his patients’ ages ranged from 4 to 82 
years. In 1 instance he gave a robust patient a 
total of 40 cubic centimeters of a 10 per cent solu- 
tion intravenously during an orthopedic proce- 
dure which lasted 1 hour. 

The intravenous dose of evipal soluble is strictly 
individualized and is governed according to the 
reactivity of the patient. The anesthesia pro- 
duced is rapid, quiet, and of sufficient depth to 
permit surgical procedures that do not require 
more than ro to 20 minutes. Complete recovery 
is made within at least 30 minutes, unattended 
by nausea, vomiting, or excitement. The volumi- 
nous reports relative to the intravenous use of 
evipal soluble are laudatory and indicate that it 
is a suitable agent for the production of short 
anesthesia. 
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Our experience with evipal soluble intrave 
nously has been so satisfactory that we were 
prompted to employ it rectally after reading 
Gwathmey’s report of its use as a basal anes- 
thetic. The basal anesthetic dose intrarectally, 
as one would expect, is considerably greater than 
the intravenous anesthetic dose. Gwathmey uses 
0.2 cubic centimeter of a 1o per cent solution per 
pound of body weight, as an index, that is, a pa- 
tient weighing 150 pounds would receive 30 cubic 
centimeters (0.2 X 150). We have from time to time 
modified this dosage scheme and a review of the 
cases reveals that we have been prone to effect a 
slight reduction. A perusal of the accompanying 
chart will indicate our exploration of minimal and 
maximal quantities in an attempt to stabilize our 
dosage. At this writing, however, we are of the 
opinion that the original dosage scheme suggested 
by Gwathmey is well within the limits of safety 
and will produce the desired degree of seminar- 
cosis in the majority of cases. However, we are 
inclined to modify the dosage (Table IV). A 
young robust alcoholic generally requires more 
than the calculated amount, while anemic, cachec- 
tic, and aged individuals usually require only a 
fraction thereof. Furthermore, we feel that al- 
lowance should be made for patients who are ex- 
tremely overweight, and in such instances we cal- 
culated our dose as the patient’s normal weight 
for his height and age. 

The technique of basal anesthesia with colonic 
evipal soluble is simple: The patient is usually 
prepared in the customary manner the night be- 
fore the operation by the administration of the 
usual sedatives; we prefer luminal in doses of 114 
grains, or, in extremely nervous individuals we 
resort to the more powerful narcotics. The next 
morning the patient is given 1/30 to 1/20 grain of 
dilaudid 30 to 40 minutes prior to the adminis- 
tration of the evipal soluble solution. The latter 
is given to the patient in his own room in the 
simplest manner possible—we employ a male 
catheter attached to a glass funnel. From ro to 
20 minutes after the instillation of the evipal 
soluble, the patient is generally asleep and can be 
transported to the operating room. In some cases, 
particularly when the dose is below a minimal 
value, sleep does not follow in the usual manner, 
and it is necessary to resort to supplemental anes- 
thesia with the patient in a semiconscious state. 
This has been encountered several times in our 
series, and it is interesting to note that the pa- 
tients have no recollection of the previous pro- 
cedures upon recovery. The sleep produced by 
evipal soluble is smooth and more closely resem- 
bles the normal than that produced by other 
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TABLE II. 
Procedure 

— 
Cholecystectomies 

Herniotomies . 

Diverticuli of sigmoid. . 

Cystotomy. .....seseeuee 

Nephrectomy...... 

Transurethral prostatectomies 

Bladder fulguration........ 

Cystoscopy...... 

Pelvic surgery 

Curettage. . ; 

Radical mammectomy . 

\denoma of breast. 

Rectal surgery... .. 

Fracture neck of femur. 

McBride operation (bilateral) 

Sciatic nerve stretch 

Thyroidectomies. . . . 

Thyroglossal cyst 


—PROCEDURES ATTEMPTED 


No. of cases 
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basal anesthetics; however, the degree of anes- 
thesia and analgesia is very light and is not suit- 
able for surgical procedures. Amentia is always 
present. 

Whether the patient is asleep or in the state of 
seminarcosis, supplemental anesthesia is neces- 
sary to complete narcosis for a major procedure. 
We have utilized inhalation, local, caudal, and 
spinal, and in several instances the pre-anesthetic 
narcosis was of sufficient depth to permit minor 
surgery. 

A review of the 60 cases presented in this series 
would indicate that in no instance was there evi- 
dence of idiosyncrasy to the drug. This is par- 
ticularly significant when consideration is given 
to the variance in the age, weight, and general 
condition of the patients. The age incidence 
varied from g to 82 years, while the weight varied 
from 66 to 175 pounds. Generally speaking, the 
entire group presented a satisfactory risk from a 
surgical standpoint. A perusal of Table II will 
indicate the procedures we have attempted 
under this type of anesthesia. 

In these cases we were particularly impressed 
with the relaxation and reactivity of the patient. 
Preliminary medication consisted of 1/48 to 1/20 
grain of dilaudid parenterally (see dosage table) ; 
however, in 3 cases a barbiturate was substituted 
for the opiate. The latter procedure is not recom- 
mended since it almost invariably leads to a con- 
fusing clinical picture and frequently results in a 
prolonged narcosis. The dosage of evipal soluble 
ranged from 1 to 3 grams, being individualized in 
each instance in accordance with the age, weight, 
and general condition of the patient. We pur- 
posely varied the type of supplemental anesthesia, 
as shown in Table III. In 4 cases, however, sup- 
plemental anesthesia was not required. 
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TABLE III 
No. of cases 
Ethylene....... 30 
Ethylene and novocain. ' 6 
Ethylene and ether. . 3 
Nitrous oxide. .... Rome I 
Novocain infiltration yee Me 5 
‘iy ABL E Iv. —DOSAG E 
Evipal soluble | Premedication 
Weight Pe ieee | (parenterally) 
pounds | r - Dilaudid 
| Grams Grains grains 
45 to 60 | 0.6 | 10 1/40 
6oto 75 | 1.0 15 1/40 
80 to 95 | 1.3 | 20 1/30 
100 to 115 1.6 25 1/30 
120 to 135 2.0 | 30 1/20 
135 to 150 | 6 | 40 1/20 
| 3.0 | 45 1/20 


155 to 175 


The dilaudid i is given hypodermatically } ¥2 hour prior to the intrarectal 
administration of the evipal soluble solution, which is prepared accord- 
ing to the above dosage scheme. The required amount of evipal soluble 
is dissolved in 30 cubic centimeters of distilled water and instilled into 
the rectum about 20 minutes before operation. 

The average variation in blood pressure was a 
drop to the extent of 10 to 30 millimeters of mer- 
cury. In several cases the pressure was unaffected, 
while in 2 instances there was a slight increase fol- 
lowing the completion of the surgical procedure. 
Relaxation was generally good and was com- 
parable to that obtained with spinal anesthesia. 
The respiratory rate showed little deviation from 
the normal except in two instances, in which it 
dropped as low as 10 per minute. A postoperative 
sleep closely resembling the normal was observed 
to last from % to 6 hours. 

In 2 instances there was a cyanosis of mild 
degree which cleared up rapidly following the 
administration of carbon dioxide and oxygen. 
One patient was a female, 82 years of age, with a 
fractured femur and a co-existing myocarditis, to 
whom we administered 1/20 grain dilaudid and 
2 grams evipal soluble. A reduction was accom- 
plished under this medication without the usual 
supplemental anesthesia. The other patient who 
showed signs of cyanosis was a 31 year old in- 
dividual with a massive fibroid uteri, to whom 
14 grains of nembutal was given 8 hours prior to 
the administration of 2 grams of evipal soluble, 
supplemented with ethylene. 

Two deaths occurred in the series, one being a 
patient with a suppurative appendicitis who died 
on the ninth postoperative day from a pulmonary 
embolus. The other individual, who was trans- 
fused subsequent to a prostatectomy, expired fol- 
lowing an anuria of 7 days’ duration caused by 
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the occlusion of the tubules with acid hematin 
and hemoglobin. Obviously, neither of these 
fatalities could be directly attributed to the 
anesthetic. 


SUMMARY 


1. Basal anesthesia is a rational procedure 
based upon well established principles. 

2. Evipal soluble intrarectally in the proper 
dosage gives consistently good results as a basal 
anesthetic when all influencing factors are con- 
cerned. 

3. The use of evipal soluble according to the 
method described herein allays the apprehension 
and fear of anesthesia and predisposes to a much 
better postoperative course. 

4. Pre-anesthetic medication with evipal solu- 
ble by rectum markedly reduces the normally 
required volume of supplemental anesthesia by at 
least 50 per cent. 

5. When used in selective doses, the intrarectal 


administration of evipal soluble produces a mini- 
mal effect upon the respiratory rate, pulse, blood 


pressure, and body temperature. 
6. The results obtained justify its use, since it 
is of distinct aid to the surgeon and anesthetist 


and contributes to the well-being of the patient. 
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PILONIDAL CYSTS 


STEPHEN A. ZIEMAN, M.A., M.D., Chicago, Illinois 


ILONIDAL cysts are by no means rare. 

In a general hospital, this affection may 

run as high as 1.2 per cent of the total ad- 

missions (4, 6). Of the 2,515 new surgical 
cases admitted to the Rush Medical College Dis- 
pensary during the past 11 months, 6 cases of 
pilonidal cysts were found. In the author’s series 
of 3 years’ duration, 10 patients have been treated; 
6 were men and 4 were women. Rogers (22) at 
the Massachusetts General Hospital compiled an 
8 year summary of 119 cases, 94 of which were 
nales. This high preponderance of males is like- 
wise substantiated in the literature, where 75 per 
cent of the occurrences have been reported in 
men (20). 

The condition appears to be an affection found 
principally in stout, well nourished, hairy indi- 
viduals between the ages of puberty and the late 
thirties. The youngest patient treated by me was 
17 years, while the oldest was 35. All these pa- 
tients fitted in perfectly with this general de- 
scription of physical well-being. 

Pilonidal cysts may be defined as a congenital 
anomaly of the sacrococcygeal midline area, 
characterized by a dimpling pinhole deformity, 
and apparently unnoticed unless inflamed or dis- 
charging an offensive material. The lesion con- 
sists of a cyst or sinus tract lined with stratified 
squamous epithelium and frequently containing 
hair. The finding of hair may be considered 
pathognomonic (1). There has arisen, conse- 
quently, the various terms associated with this 
disease, such as pilous cyst, sacrococcygeal cyst, 
fistula or dermoid, coccygeal cysts, or the present 
title, pilonidal cyst: a nest of hair. The cases I 
am reporting answer the description of these 
terms, 3 of which, however, contained no hair. 
The remainder all had definite sinus tracts, while 
one presented a large abscess with cyst formation. 
In spite of the position of these fistulas, none has 
ever been reported to have definite connection 
with the rectum. They have been many times, 
unfortunately, wrongly diagnosed as rectal fistulas, 
anal fistulas, ischiorectal abscesses, and the like. 

Numerous theories have been proposed in ex- 
planation of the etiology and pathology of pilonidal 
cysts. The general finding of hair led to the sug- 
gestion that the condition arose from inversion of 
hair follicles diverted from their normal direction 
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by some external cause. This ectodermal invag- 
ination with arborization (Fig. 1a) has found a 
number of recent adherents (28, 9). The second 
theory has as its principal tenet the anomaly of 
imperfect union of the two halves of the body, 
thus forming anywhere from a completely cut- 
off, rolled-over, hollow tube of ectoderm lying 
subcutaneously (Fig. 1b and c) to almost an entire 
lack of fusion (14, 2). Third, some (15, 19) con- 
sidered the condition consequent to an over- 
growth of skin during the formation of the nates. 
It has been suggested that overgrowth of the 
mesoblast between skin and bone produced an 
exaggerated dimple. This dimple might lead to 
a cyst formation by closure at its mouth; or sinus 
formation, because of attachment and elongation 
encountered in the rapid growth of bone as com- 
pared with skin. Thus the cystic walls might be 
pulled forward and caudally into a sinus tract. 

Lastly, the neural theory considers the cyst 
formation as an anlage of the development of the 
neural canal. This was one of the earliest theories 
proposed, and, with modifications, has many 
sponsors (5, 27, 16, 10). Just posterior to the 
primitive groove, the ectoderm thickens, forming 
the two neural folds. These folds meet in the mid- 
line progressing forward and backward. As they 
reach the most posterior point, they cone out- 
wardly, producing a broad wide opening for the 
neural groove. Normally, the neural groove closes 
tightly at the end of the sixth month. In some 
few cases, however, it remains more or less patent, 
and there result malformations such as spina 
bifida occulta (26, 25) (Fig. 2), externa, and the 
like. In as far as the area is adjacent and adher- 
ent to the bony structure of the body, the forma- 
tion of a sinus tract can readily be understood, 
the bony parts growing more rapidly than the 
skin, and if there is attachment to either, the’ 
ectodermal rests become stretched into a sinus 
tract. 

As the neural folds coalesce in this region and: 
pinch off from the overlying ectoderm to form 
the neural cord and canal, ectoderm (Fig. 3) may 
remain behind, and even a completely well 
formed continuous sinus tract. This tract may be-. 
closed at one or both ends. Consequently, there 
results a simple isolated cyst, a sinus closed at 
one end, or one opened at either end, or one even * 
communicating with the spinal canal. A case of , 
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this description is the suggestion for the present 
paper. Moreover, there has been recorded neural 
buds in some of the pathological specimens (11), 
while meningitis originating from an infected 
pilonidal cyst has been reported by Moise and 
Ripley and Thompson. Weeder has observed 
spinal fluid to escape during the excision of a 
cystic tract. 

Subjectively pilonidal cysts are without symp- 
toms unless infection sets in with the usual sequela 
of inflammation. There is then swelling, pain 
over the coccyx with or without abscess formation 
around the midline or near either buttock. A dis- 
charge may be present consisting of sebaceous 
material and epithelial débris. This sometimes 
irritates and produces a pruritis. On the other 
hand, what the patient considers a pimple or an 
infected blackhead is the usual first symptom to 
direct his attention to these parts. Why these 
complaints, however, should only manifest them- 
selves after puberty is a matter of speculation. 
Some (7) maintain trauma responsible. If we 
restrict trauma to accidental injury, then it is not 
likely that trauma, as such, plays a large réle in 
the etiology of pilonidal cysts. But in the light 
of abuse created by pressure, forceful sitting down, 
and the many similar acts done unnoticed during 
the day, along with the irritation occasioned by 
the presence of encapsulated hair, then most 
likely trauma is the principal exciting cause. 

As to pathology, pilonidal cysts are formed of 
stratified squamous epithelium lining the cyst or 
sinus. If a sinus tract is present, the epithelium 
branches, thus producing an arborization. These si- 
~ nuses may be single with one external opening or 
many, or the sinus may extend unilaterally, bi- 
laterally, up into the groin (3) or down into the 
leg. Inwardly the sinus may communicate with 
the prevertebral fascia, extend directly through 
and into the vertebral canal, even become con- 
tinuous with the periosteum, the dural linings (18), 
or arachnoid. 

Besides sweat glands, hair follicles, and hair in 
the cyst, neural buds (12) with end of nerve tissue 
have been reported, and observed in pathological 
sections. Assuredly these latter findings speak 
in favor of a neurogenic origin. Never has any 
communication disclosed a connection of the tissue 
tracts with the rectum, nor has any endodermal 
tissue been observed in their makeup. The usual 
laboratory tissue report reveals the presence of 
such tissue structures as skin, subcutaneous 
fibrous tissue, and muscle, all demonstrating the 
characteristic findings of chronic inflammation. 

The diagnosis of pilonidal cyst is usually made 
from description of the affection and symptoms 
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related by the patient. Where there is abscess 
formation, the diagnosis offers some difficulty. 
Then the condition may be confused with the dif 
ferentiating diseases associated with perirectal 
pathology. By way of illustration, I wish to re- 
port a case demonstrating the point in question: 


E. L., a young man, aged 31 years, complained of an in- 
tense itching about the anus. There was some moisture 
present which caused considerable distress owing to its odor 
and irritation. The patient, athletically active, felt him 
self handicapped, and thought by shaving he could keep 
the parts clean and less worrisome. There shortly de- 
veloped a swelling over his right gluteal region which he 
attributed to an infected pimple. Conditions became worse, 
forcing him to seek medical attention. The diagnosis of a 
rectal fistula with abscess formation resulted in an incision 
and drainage operation. The patient improved tempo 
rarily, but soon was forced to undergo a repeated incision 
operation, with equally bad end-results. Drainage con- 
tinued over a period of 3 years and was present when the 
patient came under my care. The gross pathology re- 
sembled very closely a rectal fistula, and an excision opera- 
tion was advised. On the operating table, however, after 
the injection of methylene-blue-hydrogen-peroxide solution 
into the old operative wound, no communication of the 
tract with the rectal mucosa could be seen. Dissection of 
the abscessed area led to the discovery of a double sinus 
tract extending from several inches on the right buttock 
to the median raphe and across to the opposite side about 
1 inch (Fig. 4). As the fistula crossed the midline, an off- 
shoot was directed posteriorly into a large cystic sac ap- 
proximately 6 centimeters by 4 centimeters lying to the 
right of the coccyx bone. This cyst was dissected out and 
its most anterior end terminated in between the sacro- 
coccygeal articulation. Disarticulation of the joint re- 
vealed that the lining of the cyst was in direct communica- 
tion with the inner vertebral lining of the sacral body and 
continuous with the inner spinal canal coverings, all of 
which were clamped off as high as possible, ligated, excised, 
and allowed to retract inwardly. The coccyx being re- 
leased, the perifascial rent was closed with plain catgut 
stitches. An iodoform vaseline pack placed in the dis- 
sected area permitted the wound to heal without suture. 
The patient has had approximately a 5 years’ freedom from 
symptoms and, objectively, no evidence of recurrence. 


TREATMENT 


There is considerable discussion regarding the 
treatment of pilonidal cysts. Summarily, the 
many methods may be condensed to: 1, primary 
closure with suture (8) after excision of tract; 
2, flap transplantation (Lahey method, 13); 3, 
excision with or without the use of the cautery 
knife (23) and packing. A recent article (8) 
sponsors the primary suture method, while 
another (24) leads one to believe that this sort of 
operation may be performed under the ordinary 
conditions of office practice. In the light of the 
above case report, it is difficult to conceive how 
one can consider the treatment of pilonidal cyst a 
routine office procedure. No one can predict the 
extent, direction, or involvement of adjacent 
structures of these sinus tracts, and conse- 
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lig. 1. a, Ectodermal invagination and sinus tract 
formation with arborization. b, Defect formed by imper- 
fect union of the two halves of the body. c, The two halves 
of the body perfectly fused, while the roll of ectoderm, as 
in b, is cut off, lying subcutaneously as a hollow tube or 
sinus tract. 


quently, it appears to be as rash to perform an 
excision of a pilonidal sinus in the office as it is to 
resort to an equally dangerous practice of injecting 


with sclerosing material. Surgeons are unanimous | 


in claiming that primary closure never should be 
done in recurrent cases, nor in the presence of 
apparent inflammation. Under these conditions, 
there is no election; excision and packing is the 
operation of choice. However, it is my belief 
that careful dissection can be done only under a 
general anesthetic with preparation commensu- 
rate with the uncertainty apparent in the handling 
of this type of case. 

Excision with the cautery knife and cauteriza- 
tion of the epithelial sinus tract are likewise 
fraught with several dangers, not the least of 
which is the collection of serum that follows a 
burn. Primary closure, consequently, under these 
conditions appears contra-indicated. 

Finally, the method of excision with open pack 
and permitting granulation from below is time 
tried, and, in our hands, 100 per cent effective. 
The objection of long debilitation following such 
operation with protracted stay in the hospital 
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Fig. 2. The neural folds in the process of fusing. Arrest- 


ment in any stage may produce abnormalities, as spina 
bifida. 


and subsequent dressings is not substantiated in 
fact; nor is the criticism of a resulting large tender 
scar. The average days in the hospital for the 
writer’s series of cases have been 2, while the 


Neural folds 





Fig. 3. Neural folds in process of producing canal and 
cord. a, Cross-section of early stage. b, Partial fusion of 
the two folds of ectoderm. c, Cord completed. Retraction 
of cord from overlying ectoderm, with ectodermal islets 
pinched off and lying subectodermally. 
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subsequent period of dressing has extended from 
6 to 12 weeks, a favorable comparison with the 
other methods. Nor is the patient restricted from 
work longer than 1 week. An interesting observa- 
tion is that wide excision in this region is asso- 
ciated with very. little pain or discomfort. But 
even if there were as much pain as one might 
believe, the extremely low recurrence should 
offset any of the above objections. Success is 
judged by the ultimate criterion of recurrence; 
assuredly, then, the last method is by far the one 
of choice. 

Operative procedure. The procedure followed by 
the author in pilonidal cyst excision consists in 
the administration of a gas anesthetic while the 
patient is flat on his stomach. The usual sterile 
preparation of the operative field having been 
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Fig. 4. LIllustration of an unusual sinus tract found at operation. a, Tract with 
cystic portion completely dissected. b, Ligation of proximal portion of sinus tract at 
itsexit through sacrococcygeal articulation. c, Appearance of field after excision of tract. 


completed, injection of methylene-blue-hydrogen- 
peroxide into the sinus opening is done. We prefer 
hydrogen-peroxide to ethereal mixtures, or simple 
water, in as far as the ethereal mixtures are fat 
solvents and may lead to spurious tract excur- 
sions, while the plain water has very little pene- 
tration power. Wide excision of approximately 
2 inches on each side of the midline is then done 
and ligation of the bleeding points accomplished 
by double No. o plain catgut. Occasionally curette- 
ment of the presacral fascia is required. With 
this sacrifice of tissue, one is not likely to overlook 
a remnant of epithelial structure. On the other 
hand, wide excision gives us a large area for com- 
plete inspection. On one occasion in spite of such 
wide excision, the knife dissected a small remnant 
of sinus tract extending upward toward the small 























of the back. Assuredly this extension would have 
een missed had not such a radical excision been 
performed. An iodoform pack is allowed to re- 
nain in the defect for a period of 24 hours. There- 
ifter, simple vaseline gauze and mercurochrome 
constitute the biweekly dressings. At each dress- 
ng, the small bands of adhesions across the mid- 
iine are ruthlessly destroyed, and the wound per- 
mitted to granulate, filling in from below only. 


SUMMARY 

Herein is presented a perspective of the litera- 
ture on pilonidal cysts, including a summary of 
the more tenable theories as to etiology. 

The pathology and diagnosis are discussed, as 
likewise a review of the methods employed in 
treating the condition. 

The author finally describes a rare case of pilo- 
nidal cyst with sinus tract in direct communica- 
tion with the linings of the sacral vertebral canal. 
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THROMBOPHLEBITIS 


OF VARICOSE VEINS 


EDWARD A. EDWARDS, M.D., Boston, Massachusetts 


HROMBOPHLEBITIS is a common 

condition occurring at some time in the 

course of about one-half of all patients 

with varicose veins. It is a troublesome, 
usually painful, rarely a fatal condition. This 
paper will attempt to show that in spite of the 
customary cautious attitude which exists among 
most physicians, active treatment of the under- 
lving cause, namely the varices, gives quick relief 
and is not dangerous. 

Warnings -against active treatment of the 
varices and the phlebitis are directed mainly 
against the use of sclerosing injections or opera- 
tion during the presence of an active phlebitis 
(5, 16, 4, 27, 35, 25, 12). Several of the writers 
go so far as to prohibit injections until 6 months, 
12 months, or even 2 years have elapsed after the 
acute attack. 


ETIOLOGY 


One gathers from the quoted writings that the 
avoidance of active treatment is based upon the 
presence of bacteria in the phlebitic veins. The 
proposition, however, that bacteria are present 
within the thrombus or the inflamed vein, while 
tacitly accepted, has not yet been proved. 

At the outset, the author should like to state 
that, clinically, the acute inflammation of phle- 
bitis resembles that of infectious processes and it 
may be that future work will demonstrate micro- 
organisms responsible for this process. At the 
present time, however, all the available facts 
point to the absence of pathogenic bacteria. This 
thesis has been more fully developed elsewhere 
(8). Briefly, the evidence against the presence of 
bacteria are: 

1. The inability to find them by stain or cul- 
ture; 

2. The fact that lung infarcts which follow 
embolism from this source do not go on to abscess 
formation; 

3. The usual absence of acute inflammatory 
exudate in the wall of the involved vein or in the 
regional lymph nodes; 

4. The non-involvement of surrounding tissue, 
except in the unusual form of “ulcerating phle- 
bitis’’ of the foot, described below; 
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5. The fact that operative procedures on th 
vein, including even curettage, do not result in 
sepsis; 

6. The presence of thrombogenic factors, othe: 
than infection, in varicose veins, which could by 
themselves produce a primary thrombosis, and to 
which the phlebitis could be secondary. 

This latter point has not been sufficiently, 
developed, but several factors have been estab- 
lished. They may be grouped into three classes: 
slowing of the blood stream, physical and chem- 
ical changes of the blood, changes in the vessel 
lining. 

Slowing of the blood stream. This has been 
shown by the work of Virchow and latterly by 
Aschoff to be the most important single factor in 
producing a thrombosis. It can hardly be doubted 
that the flow is indeed sluggish in the large sac- 
cules which constitute varicose veins. This has 
been demonstrated to the author’s satisfaction by 
the visualization of the venous blood in perform- 
ing vasography. McPheeters, using this method, 
has published excellent demonstrations of this 
same fact (22). In his plates may be seen small 
masses of injected lipiodol floating around within 
the varices with almost no progressive movement. 

The tortuous course of the varices and the 
presence of outpocketings furthermore produce 
whorls in the circulating blood. Whorls have 
been shown to facilitate the deposition of plate- 
lets which start the thrombosis (1). 

Physical and chemical changes of the blood. The 
cyanosis of a varicosed extremity is a good indica- 
tion of the diminished oxygenation, and deTakats 
and others (6) indeed found the carbon dioxide 
content of the blood in varices to be increased 
above that of the arm veins. This anoxemia is 
produced first by the stagnation of the blood and 
secondly by the fact that in severe varices the 
blood runs downward in the saphenous from the 
femoral vein. It is thus, so to speak, supervenated 
blood. An increase in carbon dioxide content is 
said to enable blood to clot more easily, perhaps 
by increasing its calcium content. 

The viscosity and protein content of the con- 
tained blood is also increased. An increased 
viscosity allows easier agglutination of cellular 
elements. The increase in protein is not wholly 
due to mere blood concentration as its rise is pro- 
portionately higher than the concentration and 
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lig. 1. Pylephlebitis, a septic phlebitis. Section of a 
branch of the portal vein in the liver. Note the intense 
acute inflammation, the wall of the vein being disrupted 
by polymorphonuclear leucocytes. Masses of bacteria are 
frequent. Eosin and methylene-blue stain. 180. (Cour- 
tesy of Am. Heart J.) 


the three constituent proteins, albumin, globulin, 
and fibrinogen, are not always in consistent 
ratio (28). Since intravascular clotting has been 
produced by injections of proteins (29), this in- 
crease in proteins may predispose to thrombosis 
in the varices. 

The sedimentation rate in venous stasis is in- 
creased, probably due to the increase in fibrinogen 
and globulin (17, 28). This increased capability 
of the red cells to settle down would increase the 
chances for the production of propagated thrombi. 

Changes in the vessel lining. These are of two 
kinds, functional and organic. The functional 
refer to poor nutrition of the venous endothelium 
and this is occasioned by diminished oxygenation 
of the tissues. DeTakats and others (6) have 
demonstrated this poor oxygenation in showing 
first that the blood which actually bathes the 
endothelium within the vein is poorer than usual 
in oxygen content, and secondly that the arteri- 
olar circulation of the limb, as measured by 
the histamine reaction, is somewhat diminished.! 

The organic changes in varicose veins are 
numerous, but it is probably far-fetched to ascribe 
any thrombogenic influence to any but the 

Varicose veins may give rise to a diminished arteriolar flow in two 
ways. The reflux down the saphenous increases the pressure within it. 
r} is pressure has been measured by several observers and has been found, 
under severe strain, to approach arterial pressure. The pressure is not 
only imparted to the varices, but, continuing through the venules, it 
on rts a back pressure on the capillaries, which may equal the arteriolar 
- I ‘gee mechanism for the diminished arteriolar flow is to be found 


in the sympathetic nerve irritation and consequent arteriospasm which 
tense varices may engender (8). 
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Fig. 2. Phlebitis of a varicose vein. Note the absence 
of inflammatory reaction. No bacteria could be found. 
Hematoxylin and eosin stain. X180. (Courtesy of Am. 
Heart J.) . 


intimal pathology. Here are found changes 
similar to those well recognized as causing throm- 
bosis in arteries, namely intimal proliferation, 
vacuolization of the endothelium, and tearing and 
disappearance of portions of the endothelium. 
These changes are being investigated further and 
will be described in detail in a later communica- 
tion. 

To these remarks concerning the background 
of thrombophlebitis in varicose veins may be 
added a mention of two incidents which may pro- 
duce a thrombosis in any vessel but which are 
very common as precipitating causes of throm- 
bophlebitis in varicose veins. The most common 
one is trauma. The injury does not have to be a 
severe one, indeed, it is frequently an accidental 
kick of a child, or a mere bumping into an article 
of furniture. The second incident is the submis- 
sion of the patient to the enforced bed rest, 
dehydration, etc., occasioned by childbirth, opera- 
tion, or acute febrile disease. 


CLINICAL COURSE? 


The thrombophlebitis may start spontaneously 
or be precipitated by one of the incidents men- 
tioned. It may be acute or chronic. The acute 
varieties give rise to greatly inflamed, tender, 
hard masses, somewhat wider than the underlying 
inflamed and thrombotic varices. The phlebitic 
process may stay localized to the original segment 
of vein and may subside in from 10 to 30 days, or, 


2 Nowhere in this paper is the expression “thrombophlebitis” used for 
the postinjection reaction in veins. 
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Fig. 3. “Ulcerating phlebitis.”” Below the lateral mal- 
leolus is a shallow ulcer, while on the dorsum of the foot 
are several pigmented areas overlying small phlebitic 
veins. These lesions precede the ulceration. 

This patient (H.M.) was a 43-year old man who in 1910, 
after a pneumonia, suffered a phlebitis of both iliac veins. 
He then developed varicose veins which were elsewhere 
treated by saphenous ligation in 1935. The legs were im- 
proved, but he continued to have attacks of ulcerating 
phlebitis of the feet each winter. The patient did not have 
diabetes or syphilis. A culture of the ulcer showed anae- 
robic staphylococci. He was treated with a vaccine of the 
organisms and a variety of dressings. Improvement was 
slow but steady and healing finally took place. 


as frequently happens, the inflammation does not 
wholly disappear but lingers on, so that the 
process becomes truly chronic, lasting from sev- 
eral months to a few years. On the other hand, 
the chronic process may start as such and in these 
instances one may find a true phlebitis with only 
a parietal thrombus or even no thrombus at all. 
Both the acute and chronic processes are prone to 
recur, and acute flare-ups in the course of chronic 
phlebitis are common. 

While the thrombophlebitis may stay localized, 
it usually progresses and it is not at all uncommon 
to find an additional 10 or 12 inches of vein in- 
volved in 24 hours. The easiest path of the 
process seems to be in the system of surface veins. 
Thus the phlebitis commonly extends upward to 
involve the entire length of the saphenous, and 
transversely, to. involve its tributaries. Further 
extension involves the femoral vein by way of the 
saphenofemoral junction, or the deep veins of the 
leg or thigh by way of the perforating veins 
(*‘perforators”’). Ordinarily the thrombus ends 
sharply at the junction, seemingly because there 
is such an active flow of blood in the femoral. 
If the patient is bed-ridden, however, as after 
operation or childbirth, there is a good chance for 
direct extension to the femoral and I have seen 
several such cases of femoral thromboses. 


Fig. 4. “Ulcerating phlebitis,” section of the pre-ulcera 
tive lesion. A vein showing thrombophlebitis occupies most 
of the section. There is a minimum of reaction in the vein 
wall and in the surrounding tissue. A few clumps of 
chronic inflammatory cells are present, including macro- 
phages laden with blood pigment. The skin over the vein 
shows loss of its papilla and an increased desquamation. 
No bacteria were found by stain or culture. Verhoeff’s 
elastic tissue and Van Gieson’s stains. X 4o. 

The patient (J. D. Boston City Hospital No. 64763) was 
a 47-year old man who had suffered from spontaneous vari- 
cose veins and ulcers, complicated by severe diabetes and 
arthritis. The ulcers were successfully healed by saphenous 
ligation in 1933. Later the veins of the right leg recurred, 
untila religation was performed in 1936 to section tributaries 
at the fossa, which had been overlooked at the first operation. 
This disposed of the varices, but in the spring of 10937, 
painful pigmented areas appeared on the lateral aspect of 
both feet, appearing like those seen in Figure 3. Beneath 
them could be felt the thin hard cords of a phlebitis. One 
small ulcer appeared on the right foot resembling that seen 
in Figure 3. The section shown is that of a pre-ulcerous 
area on the left. In this patient healing was effected by 
means of hot soaks and zinc peroxide paste. 


The extension through the perforators is much 
more common. If the patient is active, the deeper 
parts of the perforators may show only a parietal 
thrombosis or the complete process may progress 
into the perforators. Further extension into the 
deep veins of the leg or thigh is facilitated by the 
patient being bed-ridden but is possible even if 
the patient is up and about. 

Pulmonary embolism from a varicose throm- 
bophlebitis does occasionally occur and may have 
a fatal outcome. It happens rarely, and perhaps 
not at all, if the patient remains ambulatory. 
This may be explained by one of two facts. The 
first is that in all severe varices there is anatomical 
or at least functional valve loss and a consequent 
downward reflux of blood in the saphenous. If 
the patient is erect, the thrombus cannot escape 
by way of the saphenofemoral junction, but is 
rather jammed downward in the leg. Here it can 
escape only by way of the perforators (9), which, 
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Fig. 5. The valve in “sclerosing phlebitis.” Compare 
this with the normal valve of the same magnification in 
Figure 6. The normal cusp is thin and long, only a quarter 
of it being visible in this view. It projects proximally, and 
as it does so it forms the internal boundary of the sinus. 
In this situation, this thin flexible valve is ready and 
ellicient in preventing back-flow. The phlebitic valve sinus 
has become filled with fibroblastic tissue. This same mate- 
rial has greatly thickened the proximal half of the cusp. 
Most important of all, the inflammatory tissue on the 
distal side of the cusp has pulled it down and anchored it 
to the vein wall in this reversed position. The valve is 
therefore stenotic and regurgitant to such an extent that 
the vein is practically valveless. The vein wall itself shows 
a fibrosis. There is no evidence of any thrombosis. No 
bacteria were found in several sections. Verhoefi’s elastic 
tissue and Van Gieson’s stains. X 25. 


being considerably narrower than the saphenous, 
again offer an effective mechanical obstruction. 
With the patient in bed, the blood no longer 
flows distally in the saphenous but rather in the 
normal direction toward the femoral vein. Under 
these circumstances, the thrombus may break off 
and be carried proximally into the femoral and 
so to the heart. Furthermore, with bed rest a 
propagation of the thrombus is accelerated, espe- 
cially, as has been noted, into the deep veins of 
the leg or thigh. Most pulmonary emboli from 
varicose veins arise from these propagated clots, 
rather than from the thrombus in the saphenous 
or its tributaries. 

As already noted, pulmonary infarcts resulting 
from these emboli do not give rise to pulmonary 
abscesses. Locally, the thrombophlebitis seems 
just as bland (Figs. 1, 2). Suppuration has been 
said to occur but rarely. In actual practice, I 
have not seen a single instance. Occasionally, 
the thrombus is not entirely organized but rather 


Fig. 6. The normal venous valve (saphenous vein). Only 
part of one cusp is shown. Verhoefi’s elastic tissue and 
Van Gieson’s stains. X 25. 


undergoes a softening. Thus, anywhere from 
the third to the seventh week, when the inflam- 





Fig. 7. Growth of hair along a phlebitic vein. The 
patient, A. J., was a 46-year old woman, referred by Dr. 
Florence Clothier, of Boston. Fourteen years previously, 
after a cesarean operation, she developed a left iliac phle- 
bitis. Large varicose veins followed, which were treated 
elsewhere by ligation in 1934. Due to large incompetent 
perforators, the hugely dilated varices persisted. In the 
summer of 1936 a very acute phlebitis was set off in them 
by a bruise. This was followed in 2 months by the growth 
of hair. ‘The phlebitis was finally relieved by a section of 
the perforators performed during the active process. 
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mation has quite well subsided, one or more areas, 
each from 2 to 4 inches in length become red, 
fluctuant, but not particularly tender. In a day 
or two, these areas point and open spontaneously, 
discharging a sterile, grumous material. Almost 
immediately the local inflammation disappears, 
and the tiny sinus is healed within a week. 

When a patient is seen with a firm thrombosis 
of the entire saphenous up to the fossa ovalis, the 
question may arise as to whether this closure of 
the vein will not give a spontaneous cure. The 
answer is, unfortunately, in the negative. I have 
never seen such a closure remain permanent. 
Recanalization seems rather to take place faster 
and more completely than elsewhere in the body, 
so that at the end of 2 or 3 months a good sized 
lumen is apparent. The varices, then, always 
recur after the resolution of the thrombotic veins. 

There is significance in the fate of the venous 
valves during the course of the phlebitis. With 
Jesse Edwards, I have previously shown that the 
organization and recanalization of a thrombus 
results in a destruction of the venous valve (10). 
We also found that an incomplete thrombosis, 
such as occurs in the upper end of the saphenous 
or in the perforators, either destroys the valve or 
produces a stenosis and regurgitation. 

The valvular status of the ordinary varicosed 
extremity has been remarked on for about two 
centuries. The most significant finding in any 
severely varicosed extremity is a relative or ab- 
solute insufficiency along the great saphenous 


trunk and some of its tributaries. Occasionally, 
one or more perforators may also be valveless. 
There are usually present, however, some nor- 
mally valved tributaries and normally valved 


perforators. The additional destruction occa- 
sioned by the phlebitis affects whatever normal 
valves may still be present and throws the veins 
into the class of full fledged varices. Especially 
serious is the destruction of the valves of the 
perforators as this will allow a reflux from the 
deep to the surface veins. This interferes with the 
normal return of blood flow, by the pumping 
action of the muscles; and such a limb presents an 
even more serious impairment of the venous 
circulation than does the usual varicosed limb. 
ULCERATING PHLEBITIS 

By this expression I refer to a chronic throm- 
bophlebitis of the surface veins occurring oftenest 
on the dorsolateral aspect of the foot. This is a 
very unusual location for varicose veins, and 
indeed these veins are not particularly widened. 
The process is seen most frequently in patients 
who have had a deep phlebitis preliminary to 
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their varices. An itching pain is complained of 
early, and examination shows an indurated inch 
or two of vein, with the skin pigmented and ad 
herent to it. In a few weeks, the process may 
resolve or more often the skin sloughs immediately 
over the vein, to give rise to a shallow, painful, 
and intractable ulcer (Figs. 3, 4). Section and 
culture of the vein and skin in the pre-ulcerous 
stage in 2 instances has disclosed no bacteria 
Once formed, the ulcer does, of course, contain 
bacteria. Because of the anoxemia in the diseased 
limb, these are apt to be anaerobic streptococci 
and staphylococci. The ulcer does not respond to 
the treatment of the varices above, but can be 
healed by local excision; by the use of local anti 
septics (especially zinc peroxide, 23); by the use 
of vaccines or non-specific protein therapy; or by 
local hyperemia, as by the iontophoresis of 
mecholyl (30). 


ASCENDING SCLEROSING PHLEBITIS 


By this expression I refer to a form which starts 
in the normal superficial veins of the lower limb. 
Its onset may not be traceable to any acute 
episode as an acute febrile disease or postopera- 
tive state. The reason for including it in a discus- 
sion of varicose phlebitis is that it gives rise to the 
same valvular insufficiency and then continues in 
the now valveless saphenous system. Though the 
resultant veins are not dilated, yet the hydraulics 
of blood flow are disturbed in the same fashion 
as in any varicose veins, and trophic disorders, 
including ulcer, are even commoner. 

The disorder usually starts at the ankle as a 
chronic phlebitis of the superficial veins with or 
without thrombosis. Quite commonly there is 
so little disturbance that the patient may be un- 
aware of the process until an ulcer has occurred. 
Or the patient may present himself for a slightly 
tender leg with some edema of the dorsum of the 
foot and ankle, and symptoms of sympathetic 
nerve irritation, namely coldness and local sweat- 
ing (8). The process proceeds in several months 
to ascend in the saphenous and also to involve 
the perforators. When the active inflammation is 
over, the veins can be palpated as hard cords 
which on pressure depress the overlying skin into 
a linear furrow. The ankle is pigmented, and an 
ulcer may be present with all the characteristics 
of a varicose ulcer. Truly varicosed veins cannot 
be found, the vessels seemingly being too tough 
to dilate. 

The course of this form of phlebitis is well illus- 
trated in the case report which follows and also in 
the figure of a venous valve from the patient 
(Fig. 5). 
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rhe patient was a 36 year old, unmarried woman, re 
ferred by Dr. George Gorham of Roslindale. She had suf 
red for 20 years with a universal, progressive arthritis, so 
that all her joints were stiffened and presented only a few 
egrees of motion. She spent most of her time half reclin 
i in an easy chair. Aside from the chronic arthritis there 
lad been no episodes suggesting phlebitis and no rheumatic 


ver. 
In February, 1933, an ulcer had appeared spontaneously 
n the medial aspect of the left leg, just above the ankle; 
nd in a few weeks this was followed by a second one a few 
inches lower. The ulcers were never entirely healed, al 
hough 3 weeks’ bed rest in 1935 had resulted in their 
tting much smaller. On resuming her usual restricted 
ictivity, the ulcers enlarged to their previous size. The 
patient was anxious to have the ulcers treated because they 
cave her considerable pain. 
xamination disclosed a thin limb with almost complete 
ankylosis of hip, knee, ankle, and toes. On the medial 
ispect of the lower third of the limb were 2 ulcers, one 3 
ntimeters the other 4 centimeters in diameter. Both 
were bluish with dull granulations in their bases and with 
no undermining of their edges. There was moderate 
brown-black pigmentation above them. The saphenous 
was made out as a hard cord in which a slight percussion 
impulse could be transmitted. The Trendelenburg test was 
not tried. Above the upper ulcer was a soft area suggesting 
an underlying dilated perforator. Bacteriological culture 
of the ulcer was done by Dr. J. B. Hazard who reported: 
* \erobic culture—Bacillus proteus, Bacillus coli. Anaero 
bic (chopped meat)—In addition to gram-negative bacilli, 
contains a gram-positive coccus occurring in pairs and 
short chains, probably streptococcus.” ‘There was no 
sugar in the urine and the blood Hinton test was negative. 
\fter 4 days of hot applications of chlorinated soda solu- 
tion the streptococci were absent and only staphylococci 
were present. At this time, September, 1936, a high liga- 
tion of the saphenous was performed. The vein was small 
and adherent to the surrounding tissue. It contained a 
shrunken, thickened valve (Fig. 5). Six days after the 
ligation the ulcers were healed so that the section of the 
perforators, which had been thought necessary, was not 
performed. The ulcers have remained healed to this date. 


TREATMENT 


Varicose phlebitis has generally been treated in 
a conservative fashion. This has for the most 
part consisted of rest in bed and the application 
of ice packs. Such treatment is not satisfactory. 
The application of ice has a devitalizing effect on 
the tissues and promotes thrombosis. The en- 
forced rest facilitates the propagation of the 
thrombosis and increases the chances for pul- 
monary embolism. It may take weeks or months 
of such rest before the process quiets down. Foot 
drop and shortening of the tendo achillis may 
occur during this prolonged bed rest. Other 
trophic disorders, such as the growth of hair over 
the affected vein, are occasionally seen (Fig. 7). 
This resembles the linear growth of hair observed 
by Louste and Levy-Franckel and by McPhee- 
ters (21). 

Finally, the long period of disability necessary 
for this treatment is of no lasting benefit to the 
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patient. The varices recanalize and sooner or 
later the phlebitis recurs. 

Fischer, in 1910, suggested that phlebitis of 
varicose veins be treated by the application of a 
tight bandage and walking. In 1929, Deutsch 
reported 600 cases, and in 1930 Jaeger reported 
100 cases, treated in this fashion with no instances 
of pulmonary embolism. This was a distinct ad- 
vance in the conservative treatment since it 
allowed the patient to stay at his work, dimin- 
ished the extension of the phlebitis and the 
chances for embolism. 

Starting with Tavel in 1907, who used ligation 
followed by phenol injections (33), there have 
been many workers who have disregarded the 
numerous warnings against the injection of vari- 
cose veins in the presence of phlebitis (26, 20, 3, 2). 
All have reported excellent results by the injection 
treatment, in the delimitation of the phlebitic 
process and the subsidence of the inflammation. 
The injections have generally been used along 
with the elastic bandage and walking. Such a 
regimen is a very good one in so far as the active 
process is concerned, but the closure of the veins 
produced by the injection is hardly of more lasting 
effect than that produced by the phlebitis, and 
recanalization is the rule. 

Surgical treatment has also been essayed with 
good results. The type of operation has varied 
between curettage of the thrombus, excision of the 
thrombotic veins, and ligation of the saphenous. 
Incision of the vein and curettage of the clot was 
reported by Eisenklamm in 1929. He noted no 
untoward results. The wounds did not become 
septic, and the inflammation subsided as soon as 
the clot was removed. This observation makes 
more plausible the probability that no infection 
is present and that the inflammation is secondary 
to a primary thrombosis. This was again advised 
as one method of treatment by McPheeters in 
1931. Excision of the involved segment of vein 
was reported by Moullin in 1904 as a simple and 
safe means of cutting short the course of the 
phlebitis. Homans, in 1928, again reported this 
as the method of choice. 

Tavel in 1904 was apparently the first to advise 
ligation of the saphenous for its effect on healing 
the phlebitic process (34). It appears that later 
he definitely added postoperative injection of 5 
per cent phenol to the treatment (33). In recent 
years deTakats (5) and McPheeters (20) have 
both recommended ligation when the saphenous 
is greatly widened. Others have recommended 
ligation primarily to prevent embolism (32, 31). 
Frem the previous discussion it would seem that 
the prevention of embolism isaccomplished mostly 
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Fig. 8. The technique of section of “incompetent perforators,”’ as suggested by 
Linton. (Perforating veins whose valves are incompetent.) Since most of the perfo- 
rators run into the posterior tibial veins, the incision is usually placed medially. As 
the deep fascia is turned forward, the perforators are seen in little clumps, often 
in association with a small artery. Those previously involved in phlebitis are apt to 
be surrounded by scar tissue. All visible perforators, whether apparently normal or 
abnormal, are doubly ligated and sectioned. Insert shows a perforator entering a vari- 


cose vein in the superficial fascia. 


through the ligation allowing the phlebitis to heal 
and diminishing its propagation to the deep veins. 

Comparing the various forms of treatment sug- 
gested, it would seem that it would indeed be 
best to attack the varices proper, provided this 
attack would not increase the phlebitic proc- 
ess nor the chance for embolism. In practice, 
treating phlebitic varices as though they were un- 
complicated varicose veins gives good results. 
Reference is made to the ligation of the saphenous 
at the saphenofemoral junction, later followed (if 


some of the varices are patent) by injection of 
the varices. The patient does not have to wait 
until the acute process is over, for the treatment 
relieves the phlebitis, probably by removing the 
pressure of the overlying blood. Ligation is 
therefore done at once. I reported on this treat- 
ment in 1934 and subsequent experience has con- 
vinced me it is the method of choice (9). 

The operation has been performed on several 
veins which have shown a thrombosis right up to 
the saphenofemoral junction, since these veins 
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recanalize as surely as do those involved at a lower 
level. Obviously, one should handle such a vein 
gently, but I have never seen recognizable pul- 
monary embolism following ligation of such a 
vein, and Dr. Homans has stated that this is also 
his experience. 

The first time the patient is seen, the vein may 
be so completely closed by the thrombosis that it 
is impossible to perform the Trendelenburg test 
or otherwise to determine whether the vein has 
previously been sufficiently varicosed to be valve- 
less. However, since it is the rule that the vein 
will recanalize and will then be valveless, the 
operation is indicated just as surely as on those 
veins which were known io be previously vari- 
cosed. This brings up the point of “phlebitis in 
hitherto normal veins” (Homans). Some of these 
are small varices which have not been recognized 
as such. Others are instances of idiopathic phle- 
bitis and still others are cases of migrating phle- 
bitis. In the first two, ligation is indicated. 
Migrating phlebitis, however, is so frequently an 
expression of Buerger’s disease that ligation or 
injection should not be used. In the light of our 
present meager knowledge of this condition, these 
should rather be handled conservatively. 

A second operation which must occasionally be 
performed in these patients is the section of in- 
competent perforators. The valves of the per- 
forators are apt to be destroyed or become stenotic 
and regurgitant by involvement in a phlebitis of 
the deep veins or, as noted, in a-phlebitis of the 
superficial veins. Incompetence of the perforators 
with a doubly positive Trendelenburg test is 
therefore seen a little oftener in these patients 
than in those who have not had phlebitis. My 
method of handling themis first to attempt healing 
of the phlebitis and the varices by ligation and 
injection. If the varices cannot be kept closed by 
this method, the incompetent perforators must 
then be sectioned. This operation can be done at 
the very start, but in most patients healing will 
take place without it. The technique of the sec- 
tion is that recently described by Faxon and by 
Linton (Fig. 8). 

The subsequent injection of the varices de- 
serves some special mention. While I cannot 
readily agree that injection stirs up infection, 
there is no question but that it may stir up the 
inflammation. It is a frequent occurrence to see 
spontaneous attacks of phlebitis in both legs of 
the same patient so that these veins may be 
termed thrombophilic. If one injects the veins 
of every phlebitic patient with the same dose of 
sclerosing fluid used in uncomplicated varicose 
veins there may be an extension of the phlebitis 
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and an increase in the degree of the inflammation. 
It is best to try out the individual patient’s reac- 
tion by injecting about 0.5 cubic centimeters of 
5 per cent sodium morrhuate the first time, and 
then increasing this slowly to a total dose of 2 to 
5 cubic centimeters at a visit. . 

If the inflammation is marked to begin with, it 
is better simply to ligate and to postpone the 
injections for a week or a month. In the mean- 
time, the reaction will be lessened by hot com- 
presses of magnesium sulphate solution and by 
exercise. If the patient is an active person with 
no unusual sensitivity to pain, it is better for him 
to have a firm elastic bandage or stocking applied 
after the ligation, and to remain ambulatory. 
Occasionally, in an older person, or sensitive in- 
dividual, the patient may stay in bed but should 
carry out regular exercises. The leg is elevated on 
one or two pillows: every 2 hours the patient 
raises the leg in the air and “bicycle rides” 6 
times... If there is much edema, it is well to alter- 
nate this raised position with 2 minutes of de- 
pendency, as in Buerger’s exercises. 

I have no figures on the number of patients 
treated by ligation and injection who had a 
previous history of deep or superficial phlebitis 
but they constitute a very large group. In none 
of them did any serious complications arise and 
only occasionally did the injections seem to 
reactivate a superficial phlebitis, which soon sub- 
sided. I have never seen a reactivation of a deep 
phlebitis. 

Ligation followed by injection was performed 
on 63 patients during acute phlebitis. Thirty of 
these were private patients. The 33 others were 
personally observed and followed at the circula- 
tory clinic of the Boston City Hospital. The post- 
operative course of the phlebitic patients re- 
sembled that of patients with uncomplicated vari- 
cose veins. With the exception of 5 patients who 
remained more than 1 week, the average hospital 
stay was 234 days. During this hospital stay most 
of the inflammatory reaction subsided, and the 
progress of the phlebitis was stopped. There was 
no unusual incidence of wound sepsis and not a 
single instance of postoperative pulmonary em- 
bolism. The average time out of work was only 
slightly longer than that in the uncomplicated 
cases, I to 3 weeks as compared with 5 to ro days. 
In an occasional patient the inflammation sub- 
sided slowly or was stirred up by the subsequent 
injections, but this rarely confined the patient 
to bed. 

Not only is the attack of phlebitis arrested but 
at the same time the varices are treated. The 
patients have been followed from a few months 
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to 5 years, and to date no patient has shown a 
recurrence of either the varices or the phlebitis. 


SUMMARY 


Thrombophlebitis is a common complication 
of varicose veins. Left untreated or treated by 
the older method of rest in bed, it progresses in 
the surface veins and by way of the perforators to 
the deep veins. It is especially from this deep 
extension that pulmonary embolism may occur. 
The disability of the disease extends over weeks 
or months, with recurrence of the varices and the 
phlebitis the rule. 

Warnings against a direct attack on the varices 
during the period of phlebitis has for the most 
part been based on the assumption that phlebitis 
is due to infection. Actually, this infection, 
though possibly present, has never been demon- 
strated. There is more evidence that a primary 
thrombosis occurs due to factors inherent in the 
varicose widening, and that the inflammation of 
the vein is secondary to the presence of the 
thrombus. 

The most effective treatment is based on the 
attitude that the phlebitis is but a complication; 
and the treatment is immediately directed against 
the varices. It is therefore very similar to the 
treatment of uncomplicated varicose veins. It 
consists of a ligation of the saphenous at the 
saphenofemoral junction, this being followed by 
regular exercises and, if necessary, by the applica- 
tion of heat. Injections of sclerosing solution can 
be used if some of the varices are still open, but 
should be given in small doses, as otherwise the 
inflammation may temporarily be augmented. 
Sixty-three cases have been treated in this way 
with entirely good results. The special advan- 
tages of this treatment are the brief period of 
disability (1 to 3 weeks); the lessening of the 
chance for pulmonary embolism; the prevention 
of further damage of the valves of the perforating 
or deep veins; the prevention of recurrence of the 
phlebitis; and the simultaneous and immediate 
treatment of the varices. 

Two special forms of varicose phlebitis are 
described. The first “ulcerating phlebitis” refers 
to a thrombophlebitis of the surface veins at the 
ankle and on the foot. Almost invariably the skin 
over these veins becomes adherent to the vein 
and sloughs, forming ulcers which are resistant to 
treatment. For their successful cure they require 
local excision or stimulating treatment. 

The second form “chronic sclerosing phlebitis 
is a spontaneous chronic inflammation of the 
surface veins of the leg which goes on for months 
or years and ultimately cripples or destroys the 
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valves of the saphenous system. For this reason, 
these patients have the same trophic disorders 
that ordinary varicosities give and must be 
treated in the same way. 
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A NEW McDONALD’S SOLUTION 


ELLICE McDONALD, M.D., C.M., F.A.C.S., Philadelphia, Pennsylvania 


WENTY-TWO years ago, I published 

the results of experimentation upon a 

new solution for disinfection of the 

hands and abdominal skin before opera- 
tion. This came to be known as McDonald’s so- 
lution.! 

Fourteen years ago, I published a review of the 
results with that solution along with some other 
work on disinfectants, drawing attention to the 
fact that at that time para-hydroxy-diphenyl was 
considered to have the highest germicidal value.” 

There was a hope that a pure substance might 
be found to take the place of the heavy tarry ex- 
tract which with acetone and alcohol was the 
basis of the original solution. 

Para-hydroxy-diphenyl, while perfectly satis- 
factory for the alcohol-acetone solution, is in- 
soluble in water. A better substance has been sug- 
gested to me by Mr. Leland Doan of the Dow 
Chemical Company and this has now been used 
by me and a number of surgeons for 7 years. It is 
sodium ortho-phenyl-phenate with this struc- 
tural formula and is more potent than the old 
solution. 

O Na 


(‘X_> 


\/ 


The new solution 


Sodium ortho pheny! phenate 
Sodium oleate. 

Acetone 

Alcohol, 95% 


This solution has the advantage of dissolving 
the fat in the skin and allowing penetration of the 
sweat glands, etc. It is not neutralized by organic 
matter or soap.’ Sodium ortho-phenyl-phenate 
has a phenol coefficient of 18 against the typhoid 
bacillus. 

The following directions in the use of my 
method are given as it is very commonly mis- 
understood. 

1McDonald, Ellice. Surg., Gynec. & Obst., 1915, 21: 82. 

2McDonald, Ellice. Am. J. Obst. & Gynec., 1923, Oct., vol. 41. 

From the Biochemical Research Foundation of the Franklin 
Institute. 


Directions for disinfection of the hands (Mc- 
Donald method). As washing the hands with soap 
and water has little or no effect upon the bacteria 
of the skin, even if kept up for 15 minutes, it is 
advisable that some germicide should be added 
to the wash water. This germicide should be one 
which is not neutralized by soap or organic matter 
as contained in the skin, so the new solution one 
part to 30 of water is used in the basin of warm 
wash water. 

The area under the nails is the most difficult 
place to disinfect and, therefore, particular at- 
tention should be given to the introduction of the 
germicidal solution under the nails. Nail brushes 
should be used for the nails only and wash cloths 
for the hands and arms. 

1. Wash the hands in soap and water, contain- 
ing McDonald’s solution 1:30, in a basin for 3 
minutes. Scrub the nails with a nail brush and 
the hands and arms with a cloth. This solution 
may be used repeatedly. This thorough scrubbing 
is done only at the first operation and, after this, 
the time may be reduced to 2 minutes. 

2. Keep wooden orange sticks and nail files in 
McDonald’s solution and do the toilette of the 
nails, making an effort to introduce the solution 
under the nails by means of the wet nail file and 
orange stick. 

3. Hands should then be washed in McDonald’s 
solution for 3 minutes scrubbing the nails with 
the nail brush and using a cloth for the hands and 
arms. The solution should be at least 3 inches 
deep in the basin. The hands are then dried and 
prepared for gloves. 

Preparation of patients. Shaving the night be- 
fore operation should be done with water contain- 
ing McDonald’s solution, 1 part to 30 parts of 
wash water. In this way, the shaving water will 
be a germicidal solution and will aid disinfection, 
and, as the skin is again disinfected the next day, 
fractional sterilization will be practiced. At 
operation, the dry towel is removed and the area 
of operation rubbed lightly with a small towel or 
piece of gauze saturated with McDonald’s solu- 
tion, for 3 minutes. The skin is lightly dried and 
the alcohol and acetone evaporate very quickly, 
leaving the site of operation ready for the in- 
cision. 
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CONCERNING THE HEREDI- 
TARY NATURE OF CANCER 


ESPITE the unceasing efforts of 
scientist, surgeon, and radiotherap- 
ist, the problem of cancer baffles all 

attempts at solution. Many curesare achieved, 
sometimes when least expected, yet the 
origin of cancer, and its nature, remain un- 
solved. That its increasing spread will threat- 
en human existence has been predicted. Faced 
by cancer in his immediate family, man’s 
innate fear is betrayed by his perennial ques- 
tion “Doctor, is it catching?” Moreover, a 
folklore superstition as to its familial character 
hauntingly disturbs his peace. To prevent 
awakening in him an unnecessary dread of the 
future, his doctor usually assumes an attitude 
of reassurance, and is wont to minimize the 
hereditary nature of cancer. 

Convincing evidence against this attitude is 
provided by Maude Slye’s brilliant contribu- 
tions from the experimental laboratory. Ad- 
ditional corroborative evidence is available 
from the following clinical experiences: 


A family. A young girl, 18 years of age, still living, 
has had her right breast removed for cancer. Her 
mother died at 47 of bilateral carcinoma of the 
breast; one maternal aunt, still living, has had both 
breasts removed for cancer; a second maternal aunt, 
still living, has had one breast removed for cancer. 
Her maternal grandfather died of cancer of the 
colon. One maternal great aunt died of bilateral 
cancer of the breast. A second maternal great aunt 
died of cancer of the uterus. A maternal great-great 
aunt died, aged 40, following bilateral mastectomy, 
presumably for carcinoma. 

B family. Three brothers died of carcinoma of the 
prostate. The mother had died of a pelvic malig- 
nancy, presumably of the reproductive organs. 

C family. A young girl died at 30 of cancer of the 
breast. Her paternal grandmother had died at 26 of 
cancer of the breast. A maternal aunt had died at 49 
of cancer of the kidney; a maternal uncle had died at 
45 of cancer: of the stomach; her maternal grand- 
mother had died at 55 of cancer of the stomach. 

D family. A patient under treatment for cancer 
of the tongue gave the following family history: A 
sister died of cancer of the tongue. Her father died 
of cancer of the jaw. A paternal uncle died of cancer 
of the lip and a son of this uncle died of cancer of the 
jaw. 

E family. A patient under treatment for inoper- 
able cancer of the cheek and jaw gave the following 
incredible history: His paternal grandfather died of 
cancer, site unknown. His paternal grandmother 
also died of cancer, site unknown. His father died 
of cancer of the face at 90. Three paternal uncles 
have cancer of the face or jaw and three paternal 
aunts have cancer of the breast. The son of one of 
his paternal uncles has cancer of the face. 


These striking examples from a small clinic 
strongly substantiate the conviction in the 
minds of many writers that there exists a 
hereditary factor in the development of can- 
cer. 

McKenney’s mournful record of two fami- 
lies of 46 members, 37.7 percent of whom 
have or have had polyposis of the colon, 
followed in these up to the present time by 
death from cancer in 44 percent, provides 
additional arresting evidence. As concrete 
proposals in the campaign to eradicate or to 
limit cancer, the following suggestions are 
made: 
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That the genetic factors in the develop- 
ment of human cancer be accorded greater 
importance. 

That the multiple occurrence of cancer in a 
family, or in two generations, demands a 
frank discussion with other members of that 
family and with members of succeeding 
generations concerning the known hereditary 
aspects of cancer. Alarming prophecies are 
unnecessary and unwarranted, but such a 
discussion with those members vitally con- 
cerned would unquestionably evoke the great- 
est co-operation from them in undergoing 
periodic health examinations, in promptly 
seeking advice for painless and to them insig- 
nificant lumps, in avoiding or in eliminating 
sources of irritation, and even in restricting 
further reproduction. 

That the multiple occurrence of cancer in 
a family or in two succeeding generations is 
sufficient medical and legal evidence to war- 
rant sterilization when desired, or abortions 
when The question arises also 
whether, ultimately, for the good of the race, 
compulsory sterilization, might in certain in- 
stances, be desirable. 

That the marriage of two persons, both 
members of cancerous families, be preceded 
by explicit instructions concerning birth con- 


necessary. 


trol, or by sterilization of the male in a man- 
ner revocable later if desired. 

That the familial characteristics of human 
cancer be the subject of intensive clinical 
study. The greater accuracy of diagnosis and 
the greater accessibility of proper care to all 
patients make such a study more trustworthy 
and more practicable now than formerly. To 
make the necessary facts available for study 
and integration, it is suggested that the 
American College of Surgeons be made a 
repository for the complete records of all 
authenticated cases of familial cancer, includ- 
ing microscopic slides, descriptions of cases, 
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family trees, and present progeny. Once so 
documented and recorded, the members of a 
given family may be subjected to more inten 
sive studies concerning the anatomical, phy 
siological, and environmental factors inherent 
in this family. Such a study requires the 
assistance of a perpetually available organiza- 
tion like the American College of Surgeons to 
insure continuity from generation to genera 
tion. Indeed, the Fellows of the College in 
their various communities could, quietly, 
without public discussion or neighborhood 
gossip, place families on record for future 
study by successive generations of Fellows, 
all to the ultimate benefit of medical science 
and therefore of humanity. 

Emite Homan. 


ELECTROSURGERY 


LECTROSURGERY may be consid- 
ered under three divisions: (1) time- 
honored electrocauterization; (2) 

surgical ionization, now seldom used; and (3) 
surgical diathermy, which is most important. 
Electrocauterization needs little description as 
the principles underlying its use are well known 
to all surgeons. Surgical ionization plays a 
minor réle in the treatment of superficial le- 
sions and in the process of epilation. Destruc- 
tion of tissue is brought about by concentration 
of caustic acid or alkaline ions in the tissue in 
contact with a needle, through which a con- 
stant electric current is allowed to pass. 
Modern surgical literature is replete with 
references to surgical diathermy. This form of 
electrosurgery merits careful consideration. 
The surgeon’s chief concern is not with the 
construction of a complicated electrosurgical 
instrument; rather, it is with the possibilities 
that such an instrument may offer in the treat 
ment of surgical conditions. Nevertheless, it 
is well to understand certain principles of the 






























operation of such an instrument. The confu- 
sion of thought that exists regarding surgical 
diathermy probably results from failure to 
recognize that surgical diathermy differs from 
electrocauterization in mode of action and in 
effect. The wire loop, at the end of the elec- 
trocautery handle, is made of an electrically 
resistant metal which becomes red, or even 
white, hot when a current is passed through 
it. The electrocautery destroys tissues by con- 
duction of heat from this hot loop to the tissue. 
Surgical diathermy, on the other hand, utilizes 
an electric current of high frequency; this cur- 
rent will not produce an electric shock if 
allowed to pass through the tissues of the 
body, rather it produces destruction of the 
tissues because they offer resistance to the 
flow of the current. When the current is con- 
centrated in the tissues at the tip of a needle, 
varying degrees of endogenous heating, or 
even actual disintegration of tissue will occur 
when the tip is applied to it. Unlike the cau- 
tery, the needle at the end of a surgical dia- 
thermy handle is constructed of metal of low 
electrical resistance. The needle, therefore, 
remains comparatively cold, but the tissue 
near the needle or in contact with it offers 
resistance to the flow of the current from the 
needle. The tissue, therefore, is heated or 
desiccated. Surgical diathermy is so frequently 
regarded as a form of cauterization that an 
explanation of the differences in the mecha- 
nism involved seems essential. Not only are 
the cautery and surgical diathermy entirely 
different in construction and effect, but also 
the accuracy of control of the latter is much 
more delicate than that of the former. 
Monoterminal application of surgical dia- 
thermy, in which the active needle is attached 
to a single terminal of the diathermy machine 
by an insulated wire, is spoken of as “fulgura- 
tion” or “desiccation.”’ Fulguration is accom- 
plished by holding the needle a short distance 
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from the lesion which is then showered with 
sparks and carbonized. Desiccation is accom- 
plished by placing the needle in contact with 
the lesion, or by inserting the needle within 
the lesion. With this slight exception the pro- 
cedures are practically identical, and the terms 
“fulguration” and “electrodesiccation” are 
often used synonymously. 

Biterminal application of surgical diathermy 
consists of attaching the needle to one ter- 
minal of the diathermy machine by an insu- 
lated wire. A large “‘indifferent”’ plate is placed 
in contact with the body of the patient at 
some site remote from the lesion. This is at- 
tached by means of a wire to a second terminal 
of the diathermy apparatus. Biterminal ap- 
plications are used in electrocoagulation and 
in electrosurgical cutting. 

High frequency oscillating current used in 
fulguration, electrodesiccation and electroco- 
agulation is a damped current, that is, the 
amplitude of successive vibrations varies by 
gradual change from a maximal to minimal 
degree, and from minimal to maximal degree. 
This sequence is continuous. Such a damped 
current is produced by the spark-gap type of 
diathermy machine. On the other hand, high 
frequency oscillating current used for cutting 
tissues, is undamped; that is, the amplitude 
of successive vibrations does not vary from the 
maximum. Such an undamped current is usu- 
ally produced by means of the tube (or valve) 
type of diathermy machine. Whereas a 
damped high frequency current tends to co- 
agulate tissues, an undamped current causes 
actual disintegration which results in solution 
of continuity of tissues; this latter type of cur- 
rent is called the ‘“‘cutting” current. Fulgura- 
tion or desiccation produces very superficial 
carbonization, or destructive dehydration of 
tissue. Electrocoagulation, on the other hand, 
is applicable to the destruction of large malig- 
nant growths. An entire growth may be 





250 SURGERY, GYNECOLOGY AND OBSTETRICS 


coagulated and removed en masse. There is a 
tendency for the blood vessels and lymphatics 
in the surrounding tissues to be sealed by 
thrombosis, thus minimizing the danger of 
hemorrhage, shock, and dissemination of ma- 
lignant cells. 

A modification of the method of electro- 
coagulation is produced by the employment 
of two electrodes, such as two needles, or two 
prongs of a clamp. By the use of this tech- 
nique coagulation of tissue will occur only in 
the region that lies between these electrodes. 

Various designations have been applied to 
the apparatus used for electrosurgical cutting, 
such as, “radio knife,” ‘‘electrothermic knife,” 
“Bovie knife,” “endothermic knife,” and “‘acu- 
sector.” The last term, coined by Howard 
Kelly, is derived from the two words “acu” 
(“with a needle’’), and “seco” (“I cut”). By 
use of this method, the tissues are cut rapidly 
or slowly, the needle dividing the tissue “‘as a 
knife cuts butter.” Histologically two zones 
of tissue may be observed. There is evidence 
of molecular disruption in the zone adjacent 
to the incision; in the zone immediately be- 
neath this one there is evidence of elongation 
of the tissue cells and slight coagulation. Prop- 
erly applied, the “‘sector’’ (cutting needle) co- 
agulates the wound so slightly that there is a 
minimum of interference with the process of 
healing, and there is usually marked diminu- 
tion of oozing from capillaries. 

Nelson Lowry said: “There have been two 
distinct schools in electrosurgery, the cutting 
school and the cooking school.” It is generally 
believed that the surgeon who utilizes both 
“cutting and cooking” (electrocoagulation) in 
each operation will obtain the best results. 

Howard Kelly and his associate Grant Ward 
stated that the demand for electrosurgery had 
occurred because of the inherent imperfections 
in operative technique. The necessity for liga- 
tion of blood vessels, the possibility of dis- 


semination of infectious agents or malignant 
cells, and the inability to obtain adequate 
hemostasis in inaccessible parts of the wound 
are for the most part obviated by the use of 
electrosurgical technique. Only those who are 
inexperienced in the use of high frequency 
current encounter much difficulty. Kelly and 
Ward stated that the delay in acceptance oi 
electrosurgery by the medical profession prob- 
ably was attributable in part to the fact that 
the apparatus was still in the stage of develop- 
ment and in part to lack of persistence in the 
attempt to develop a technique for its use. 

Surgical diathermy has proved particularly 
efficacious in certain surgical procedures, and 
in time, as new techniques are developed, it 
will undoubtedly be more extensively used. 
Already it has acquired a definite place in the 
field of neurosurgery. Cushing was an en- 
thusiastic advocate of electrosurgery, and Ad- 
son applies it routinely for hemostasis in 
various types of neurosurgery 

Kirschner, of Germany, published reports 
of 250 cases in which electrosurgery was used. 
He advocated its use, particularly in amputa- 
tion of the breast for carcinoma, and in opera- 
tions on the thorax, especially in resection of 
a rib or in thoracoplasty. Heymann observed 
that electrosurgery was effective in incision 
and enucleation of furuncles and carbuncles, 
and in the eradication of extensive collections 
of purulent material. Hesse was of the opinion 
that electrosurgery is of special value in the 
treatment of malignant diseases of the nose 
and throat, particularly small malignant 
growths of the larynx and of the maxillary 
sinuses. 

A number of authors, Mock, Tinker, Jack- 
son, and Heymann have enthusiastically ad- 
vocated the use of surgical diathermy in 
operations on the thyroid gland, particularly 
in operations necessitated by the presence oi 
malignancy or toxic exophthalmic goiter. 
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I:lectrosurgery undoubtedly has produced fulness in gynecology. The coagulating cur- 
radical advances in transurethral surgery. rent has been used most widely for the de- 
Scott has found it of value in other forms of struction of many minor cutaneous lesions as 
genito-urinary surgery, such as in removal of well as of extensive superficial malignant 
calculi or in resection of the lower pole of the * growths. 


kidney. Certainly, electrosurgery should merit the 
In the hands of such men as Kelly and_ continued interest of all surgeons. 
Ward, electrosurgery has found extensive use- Frank H. KrusEN 
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REVIEWS OF 


HE recent book! by Dr. Hollender and col- 

laborators satisfies a need of otolaryngologists. 

It deals with every form of physical therapy 

that has been used in the treatment of diseases of the 
ear, nose, and throat. 

From the earliest time physical therapy in some 
form has been employed by all physicians in this 
specialty. Not many years ago physical therapy in- 
cluded the use of little more than heat or cold, wet 
or dry applications, light or darkness. Now it in- 
volves among other things heat from many sources, 
light of many varieties, electricity produced by nu- 
merous machines, and radiations of various kinds. 
The field is extensive and complex. The technical 
phases of the subject are handled in a very satis- 
factory manner by Dr. Hollender. The details are 
sufficiently described in terms that are easily under- 
stood. ; 

As a guide to technique in physical therapy in 
otolaryngology Dr. Hollender’s book has real value. 

ELLIson L. Ross. 


HE intent of Friedman in his Textbook of Diag- 

nostic Roentgenology? was to produce a helpful 
reference volume for the radiologist, in which the 
student and mature practitioner should find no dif- 
ficulty in following the trend of the methods of 
roentgenologic diagnosis. The book admirably ful- 
fills the author’s expectations. 

Part I deals with the fundamental principles of 
roentgenology, including a concise, but comprehen- 
sive, discussion of roentgen-ray physics. An in- 
teresting discussion of roentgenographic accessories 
and dark room procedure is included in this section. 

Roentgenology of the osseous system comprises 
Part II, beginning with a discussion of the develop- 
ment of the various bones. Separate chapters are 
devoted to roentgenographic technique; fractures 
and luxations; diseases of bones and joints; skull, 
brain and spinal cord; diseases of the nasal accessory 
sinuses and mastoids; and dental roentgenography. 
Helpful classifications are presented at the beginning 
of these chapters. 

The respiratory system, the cardiovascular sys- 
tem, the alimentary system and the genito-urinary 
system are considered in Parts III, IV, V, and VI, 
respectively. At the beginning of each chapter the 
author discusses the roentgenographic procedures 
employed in examining the particular organ or struc- 
ture under consideration. This phase of the text 


'PuystcaAL THERAPEUTIC METHODS IN OTOLARYNGOLOGY. By Abra- 
ham R. Hollender, M.D., F.A.C.S. St. Louis: The C. V. Mosby Co., 
1937 

? TexTBOOK OF DIAGNOSTIC ROENTGENOLOGY. By Lewis J. Friedman, 
M.D. New York, London: D. Appleton-Century Co., Inc., 1937. 
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should be particularly helpful to the student and 
general practitioner. 

The subject matter throughout the volume is well 
and concisely written, and includes not only roentgen 
findings but appropriate remarks concerning the 
etiology, clinical findings, and pathology of the par- 
ticular lesion being discussed. The text is syste- 
matically arranged and easy to read. 

The numerous illustrations are well chosen and 
well reproduced to show excellent detail. The re- 
productions of the roentgenograms have been trans- 
posed to the negative form. India ink drawings are 
frequently utilized to demonstrate conditions or 
procedures not obtainable by photography. 

This excellent volume should interest not only the 
radiologist; the general practitioner will find it a 
useful guide in his work. The attention of teachers 
of radiology should be called to the excellence of this 
work as a radiological text. James T. Case. 


HE literature for the period 1935 to early 1937 
has been covered in abstract form in The Pneu- 
monokonioses (Silicosis) Literature and Laws. Book 
III®, A few abstracts and bibliography titles omit- 
ted in previous editions have been added. Eight 
hundred and seventeen pages are devoted to ab- 
stracts of 7o1 articles covering the chemical, 
clinical, editorial, engineering (prevention and 
control), experimental, industrial relations, insur- 
ance, and legal phases of the dust disease problem. 
The abstracting is unbiased and in general well done; 
however, some of the briefs are rather too long to be 
serviceable. Many of the more important medical 
articles have been reprinted in their entirety. The 
material has been derived from numerous medical, 
engineering, and legal theses and journals, as well 
as from various committee, code and meeting re- 
ports; many of these sources are ordinarily inacces- 
sible to the average reader. The extensive index has 
been divided into three divisions: author, medical, 
and subject. A simpler system would be more useful. 
Part II of this volume devotes 130 pages to the 
legislative phases of the problem. Here the pertinent 
points of, and decisions under, the occupational 
disease acts and other statutes related thereto of the 
various states, provinces of Canada, and some for- 
eign countries, are cited. The recently enacted IIlinois 
and Indiana occupational disease acts are quoted 
very extensively. 
Anyone interested in the pneumonokonioses will 
find this volume a most useful compendium and 


3 THE PNEUMONOKONIOSES (Sriicosis). Literature AND Laws. 
Book III. By George G. Davis, M.D., Ella M. Salmonsen, and Joseph 
L. Earlywine. Chicago: Chicago Medical Press, 1937. 
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source book of the recent literature. It is hoped that 
the authors may continue this fine work of assem- 
bling, in abstract form, all the information relative 
to this timely and important phase of medicine. 

FE. L. WaALsu. 


ITTLE new can be said concerning a work, such 
as A Textbook of Histology' by Jordan, which is 
so well established among those modern textbooks of 
human histology designed especially for medical 
students. Since the first appearance of Professor 
Jordan’s text there have not been any radical changes 
from edition to edition, although during the years 
there has been a definite, steady trend toward im- 
provement. Especially is this true of the illustra- 
tions which in the current edition show 39 meritori- 
ous replacements. On the cther hand, the present 
volume contains so few textual alterations that the 
subject matter as a whole cannot be said to have 
been seriously disturbed. One shortcoming of the 
preceding edition was its bulky size and burdensome 
weight. Considerable reduction has now been ef- 
fected although this could well be carried still further 
without introducing any appreciable loss. More- 
over, one again questions the wisdom of including a 
section on laboratory directions, and especially so 
when the instructions are so individualistic as to be 
of no real usefulness outside the author’s own course. 
Possibly the criticism of unnecessarily adding to 
bulk can be directed equally against the section on 
histologic technique. Since these two sections total 
85 pages, they add materially to a volume already 
overly large for convenient handling. 

The number of editions run through since 1916 
attests to the continued success of Jordan’s Histology. 
It remains a welcome and helpful member of the 
tried teaching texts in this country. Though not the 
leader in its field it possesses many valuable features 
and must rate high among the more ambitious texts 
of medical histology. L.B.AREY. 


HE Aftlas of Hematology? was written primarily 
for the clinician, student, and technician, rather 
than for the hematologist. Dr. Osgood is responsible 
for the descriptive part of the text, whereas the 
colored illustrations were drawn by Ashworth. The 
first half of the book contains 325 colored illustra- 
tions, mostly of individual blood cells magnified 
2500 times. One or more illustrations of practically 
every known type of blood cell are included. The 
coloring and architecture of the cells are extremely 
accurate and realistic. One should experience little 
difficulty in identifying cells in a blood film with the 
use of these illustrations. General characteristics of 
each cell group are described along with their oc- 
currence in health and disease. Each cell is num- 
bered and described individually. 
The author expresses a polyphyletic view of blood 
formation. He believes that the various specific blast 


1 A TexTBOoK oF HistoLocy. By Harvey Ernest Jordan, A.M., Ph.D. 
7th ed. New York: D. Appleton-Century Co. Inc., 1937. 
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Clarice M. Ashworth. San Francisco: J. W. Stacey, Inc., 1937. 
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cells are not formed continuously from the reticulo- 
endothelial system after fetal life. An entirely new 
nomenclature is recommended, the most radical 
changes being in the erythrocyte and granulocyte 
series. Although the reasons given for these changes 
are logical, such terms as rhabdocyte, lobocyte, 
akaryocyte, etc., can have meaning only to those 
familiar with the atlas. Throughout the book the 
newer terminology is given preference but is always 
followed by the more familiar terminology in paren- 
thesis. As the book was written for general usage, it 
seems that the new terminology could well have 
occupied a less prominent place. 

Some hematologists will take exception to such 
views as (1) the typical cell in infectious mononucle- 
osis is a prolymphocyte, (2) plasmocytes develop 
from plasmoblasts, (3) fenestrations in the lympho- 
cytes might be the only differentiating point in the 
blood smear between infectious mononucleosis and 
subacute lymphocytic leucemia, and (4) the red cells 
in individuals with ovalocytosis are not elliptical nor, 
as a rule, oval. Illustration No. 27 is a lymphocyte 
with a clover-leaf shaped nucleus. The reviewer has 
seen this abnormality frequently in smears made 
from venous blood that contained too much oxalate 
as an anticoagulant. 

The second half of the book is devoted to a rather 
complete description of hematologic diseases, special 
emphasis being given to the laboratory findings and 
differential diagnosis. Such chapters as (1) the dif- 
ferential diagnosis of splenomegaly, hepatomegaly, 
and lymphadenopathy, (2) the differential diagnosis 
of sore throat and stomatitis, and (3) the hematology 
of infectious diseases, should be of great value to the 
clinician. There are some minor points which are 
open to criticism. For example, acute hemorrhage 
is not considered as a cause of macrocytosis. It is 
stated that an idiopathic form of aplastic anemia is 
only supposed to occur. The dose of 3 to 6 grams 
ferrous sulphate daily in the treatment of iron de- 
ficiency anemia would seem rather excessive. Some 
of the newer literature on coagulation of the blood 
(e.g., prothrombin and the deficiency in hemophilia 
is not included. The use of the terms “simple 
leucocytosis”’ for counts ranging from 4000 to 40,000 
per cubic millimeter and ‘‘simple leucopenia”’ for 
counts from 2000 to 14,000 is not clear. 

The twenty-two tables contained in the text should 
be of great assistance in the identification of blood 
cells and in the differential diagnosis of various blood 
diseases. Frequent reference is made to information 
gained from sternal puncture and bone marrow cul- 
tures. Many original investigations are presented 
here for the first time. 

The author is frequently dogmatic about contro- 
versial subjects. This is not objectionable as it 
furnishes a stimulus to the hematologist and at the 
same time does not detract from the clinical value of 
the book. This excellent atlas can be highly recom- 
mended to the clinician for solving various hema- 
tologic problems and to the student for learning the 
subject of hematology. Howarp L, Ait. 
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“THE book! by Dr. Courville does not conform to 

the usual plan of texts dealing with neurological 
pathology, inasmuch as a generous portion of the 
subject matter deals with clinical symptoms, and 
even treatment is suggested for some of the path- 
ological entities which are discussed. Naturally, few 
authors dealing with pathology show any marked 
degree of interest in symptomatology, but Courville 
is both a neuro-psychiatrist and a neuro-pathologist, 
and his original manner of attack may spell the 
popularity of his book; certainly he has added inter- 
est for the casual reader and student. 

Practically all the pathological states of the brain 
and spinal cord are discussed, even if briefly so. 
Pathogenesis is in each case well handled, and the 
author’s personal interpretations, if not always 
wholly acceptable, are stimulating; the gross descrip- 
tions are more satisfactorily treated than are the 
microscopic findings; the matter of stains and histo- 
neurological technique is not discussed. The fact 
that the book is based on the study of 15,000 autop- 
sies is evidence of the author’s wide experience and 
opportunity for quantitative research, 

The book is well illustrated, and some of the 
photographs are remarkably good. However, com- 
posite pictures such as Figure 114, illustrating pos- 
sible lesions due to birth injury, are confusing and 
through their complexity are in danger of losing their 
graphic appeal to the student for whom they were 
probably intended. Figures 119 and 137, the auth- 
or’s own drawings to illustrate histological changes, 
are examples of a book-wide plan of illustration 
which could have been more favorably shown either 
by good photomicrographs or a simpler form of line 
drawing. 

The spaces allotted to a discussion of trauma to the 
head, brain tumors, and degenerative and infectious 
brain disorders are proportionate to one another and 
to the rest of the book except for the spinal cord. 
The treatment of the spinal cord in general is too 
brief compared to the importance of cord disease, 
and the student may be impressed that cord path- 
ology is not as common as it actually is, and that its 
manifestations are less dramatic than is actually the 
case. And here one might ask, why do texts treat 
of pathology of the central nervous system only? 
Why is the pathology of the peripheral nerves in this 
mechanical era with its frequent nerve injuries of so 
apparent little interest to the pathologist? 

The author seems not to be impressed by the réle 
of local vertebral osteomyelitis in the etiology of 
spinal epidural abscess; his explanation is the com- 
mon one: either by direct extension from a local 
soft tissue lesion (as furuncle) or by the metastatic 
route. Cranial osteomyelitic foci (as infected mas- 
toids or sinuses, traumatic osteomyelitis) are de- 
scribed, however, as being a common cause of cranial 
extradural abscess. He deserves much credit for his 
remarks on syphilis of the central nervous system, 


| PATHOLOGY OF THE CENTRAL NERVOUS SysTEM; a Study Based upon 
a Survey of Lesions Found in a Series of Fifteen Thousand Autopsies. 
by Cyril B. Courville, M.D. Mountain View, Calif.: Pacific Press 
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and he is obviously annoyed by the loose term 
““C.N.S. lues.”’ In his entire series of 15,000 autopsies 
only six gummas of the brain were found, and it is 
his opinion that if syphilis is present in the central 
nervous system it can be detected and the particular 
form of the disease can be named, without need of 
its being confused with other, equally common, dis- 
eases which also affect the nervous system. 

This book has the distinct advantage of being easy 
to read, the subjects are well organized, it is lacking 
in detail, and it is relatively brief. For these reasons, 
as well as for the unexpected appendix of “‘clinico- 
pathologic aphorisms,” it will no doubt appeal and 
be useful to the student and general practitioner 
alike. It is likely that most clinical neurologists and 
neurological surgeons require a more complete and 
detailed treatise. JoHN Martin. 


HE knowledge and experience of the editors and 

twenty-six contributing authors of The Practi- 
tioner’s Library of Medicine and Surgery,? are a guar- 
antee of its completeness and accuracy. Until recent 
years public health activities have been concerned 
mainly with the health of aggregations of people by 
the safeguarding of water supplies, sewage, food, the 
quarantine against infectious diseases, etc. More 
recently, largely through the influence of the ad- 
vances in immunology there has been a change in 
stress to the individual. This shift in emphasis to- 
gether with the increasing trend in medicine toward 
prevention of disease as against treatment, demands 
of the practicing physician a greater participation 
in public health. The authors appreciate this change 
and the added responsibility it has placed on the 
practitioner of medicine. To this end in Part I, 
“Individual Hygiene’”’ is presented in a very in- 
formative manner, with chapters on periodic health 
examinations, hygiene and nutrition, hygiene of 
clothing, exercise and rest, excretion, air and sun- 
shine, cleanliness, sex hygiene and personal hygiene. 
Part II, Group Hygiene, Part III, Community 
Health, and Part IV, Prevention of Specific Diseases, 
treat adequately the community aspects of public 
health and also many individual applications. The 
book is exceptionally free from typographical errors, 
arrangement of the contents logical, and writing, 
printing, and make-up excellent. Alike practicing 
physicians and those specializing in preventive med- 
icine will find it most interesting and valuable. 

: A. A. Day. 


F INTEREST to the obstetrician and gynecol- 
ogist, and particularly to those members of the 
medical profession who attempt its utilization and 
interpretation, should be The Rabbit Test® by Ankle- 
saria, a small volume of 161 pages which presents ina 
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very complete manner all phases of this biologic test. 
The opening chapters provide a comprehensive back- 
ground of such knowledge of obstetric and gynecologic 
endocrinology as is either necessary or available at 
the present stage of development. An extensive re- 
view of the literature incorporated throughout the 
volume serves to illustrate and emphasize the results 
obtained. Numerous case reports are included as the 
various phases of the test are discussed which ade- 
quately illustrate and support the conclusions formed. 
The pitfalls of erroneous interpretation due to the 
limitations of the test are constantly stressed by the 
author, although it might be suggested that. the 
respective advantages and disadvantages of the im- 
mature as opposed to the mature rabbit as the test 
animal have not been sufficiently emphasized. Ex- 
perience has indicated that careful consideration of 
these factors permit the elimination of many addi- 
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tional sources of error. In the closing chapters the 
author presents a highly commendable personal con 
tribution consisting of a technique for quantitative 
hormonal estimation for the differentiation between 
normal and abnormal chorionic development as en 
countered in hydatid mole and chorion epithelioma. 
The evidence presented indicates that the criteria 
suggested by the author regarding the interpretation 
of these determinations should reduce to a minimum 
the unnecessary evacuation of normal uterine con- 
tents and the removal by hysterectomy of uteri 
containing normal products of gestation, as has so 
frequently occurred when haphazard dilution meth 
ods have been utilized. The author is to be com- 
mended for a very complete presentation of a difficult 
subject which will be of unlimited value to anyone 
interested in the problems involved. 
Puitie F, SCHNEIDER. 
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THE SURGEON AS A BIOLOGIST 


J. P. LOCKHART-MUMMERY, F.R.C.S. (Eng.), London, England 


ODAY surgery may be said to be 

truly international; it has no country 

and no language of its own, and the 

American College of Surgeons, with 
that insight which has always distinguished 
its founders, has, I consider, done more than 
any other single body of men to bring all na- 
tions and peoples into a common brotherhood 
for the furtherance of our science and craft 
and to foster that spirit which works for the 
benefit of all humanity, and not for any single 
section. One must hope that the day may yet 
dawn when, urged by the same lofty prin- 
ciples, the nations of the world will combine 
to ensure for human beings a stable political 
world where peace is more or less assured and 
is no longer a mere interval between succes- 
sive wars. Science and medicine cannot 
progress or flourish unless there is security 
and peace between nations, and the same is 
true of all useful human enterprises and move- 
ments for betterment of the race. 

The science of biology is the study of living 
organisms, the manner in which they arise, 
the way in which they function, and the 
methods by which they reproduce themselves. 
It includes such different subjects as botany, 
zoology, physiology, pathology, and genetics, 
and a biologist is one who studies living organ- 
isms and strives to discover the truths of life 
and living things, and in that respect every 
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doctor, who is anything more than a mere 
craftsman, may legitimately claim to be a 
biologist, since in his daily work he is con- 
stantly called upon to study and observe the 
most complicated and intricate of all living 
organisms, the human body. 

We may take pride to ourselves that many 
of the greatest discoveries of the past in the 
biological field have been made by doctors as 
the direct result of their observations of the 
human body in the course of treating patients. 
I have only to mention Harvey’s discovery of 
the circulation of the blood in the early part of 
the 17th century, Lister’s discovery of the 
causes of suppuration and the way in which 
sepsis in wounds can be prevented, Jenner’s 
observation that milk-maids did not contract 
small-pox and his deductions from those facts 
which led to the discovery of vaccinia, John 
Hunter and his intensive search for the funda- 
mental causes of disease and injury, Cushing 
and Horsley’s observations on the functioning 
of the human brain, and Banting’s discovery 
of the cause of diabetes. 

It may be said that every operation a sur- 
geon performs is a biological experiment and 
affords, or may afford, an opportunity for the 
discovery of some new biological truth. It is, 
I think, often not realized by the pure labora- 
tory research workers that unrivalled oppor- 
tunities are afforded to the surgeon for direct 
observation of living human tissues, both in 
health and disease, and for the study of the 
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manner in which such tissues react to trauma 
and other forms of damage. 

The surgeon habitually, as part of his daily 
work, performs vivisection upon the human 
body, and in that respect has an advantage 
over the pure research worker, who is neces- 
sarily confined to the vivisection of animals. 
It is true the surgeon cannot experiment in the 
strict sense, but he has great opportunities of 
observation and a great deal of our knowledge 
of living processes is founded upon the accu- 
mulated observations of surgeons while per- 
forming operations upon living subjects. 

We are accustomed to distinguish between 
pure research and clinical research, but there 
is no hard and fast line to be drawn between 
them and the clinician, provided he has the 
true scientific mind, is as much a pure research 
worker as he who works in a laboratory. The 
one is indispensable to the other and the best 
results are obtained when the clinician and 
the laboratory investigator are working in 
close collaboration. 

There is, it seems to me, a very real danger 
in these days that medicine may be too much 
divided into separate compartments. We 
have the physician, the surgeon, the patholo- 
gist, the pure research worker, and the bio- 
chemist, all doing their own work and often 
hardly aware of what is happening in each 
others’ departments. This division of work 
into a number of different sections is necessary 
in these days, if we are to make rapid prog- 
ress, and there can be no doubt is largely 
contributing to make medicine a true science, 
but unless close touch is maintained between 
the different departments the individuals tend 
to become over specialized and too much like 
the machine minders of the mass production 
factory. The surgeon and the physician should 
do work in the laboratory and the pathologist, 
the physiologist, and the research worker 
should sometimes attend operations and see 
clinical work at the bedside. I have always 
made it my practice to attend in the labora- 
tory of my hospital at least once a week and 
I know I have greatly benefited thereby. I 
am persuaded that the practice is a good one. 
The observations that are made in the op- 
erating theater and the laboratory are more 
correctly evaluated if they are frankly dis- 
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cussed between the surgeon and the patholo- 
gist. A fact which may to the latter appear 
of little importance may be of the utmost 
significance to the surgeon who knows its 
clinical bearing, and vice versa. 

But if the surgeon is to be a biologist in the 
scientific sense he must learn to make exact 
measurements. The essence of scientific ob- 
servation is exact measurement. It has been 
said that doctors are not scientists because 
they cannot express their conclusions in fig- 
ures. In the past this criticism was to a large 
extent true, morbidity was stated as the 
opinion of an eminent person unaccompanied 
by any kind of data, and was often accepted 
as fact, but in recent years a great deal has 
been done to obtain exact data in relation to 
diseased and abnormal states, and medicine is 
on the way to becoming an exact science where 
proof will take the place of opinion. 

We can now estimate the state of the dam- 
aged heart in terms of the electrocardiograph, 
the condition of the kidneys in terms of the 
blood urea, and the water balance of the tis- 
sues in terms of the calcium content. It is 
now often possible to express pathological 
conditions in percentages and figures. 

Neither the surgeon, nor the pathologist, 
should ever cease to learn new facts or new 
interpretations of old facts. The art of healing 
has not yet reached any finality, nor is it 
likely to do so for a very long while. Surgeons 
have from time to time fallen into the error of 
believing that their craft had reached such a 
stage of perfection that little further improve- 
ment was possible. 

Even that great surgeon of the seventeenth 
century, Ambrose Paré, fell into the common 
error of ceasing to be a humble student oi 
nature and becoming too satisfied with what 
he had achieved, as is evident from this pas- 
sage in the dedication of his work on surgery 
to King Henry the Third of France: “For 
God is my witness, and all good men know 
that I have now laboured fifty years with all 
care and pains in the illustration and amplili- 
cation of Chirurgery; and that I have so cer- 
tainly touched the mark whereat I aimed, 
that antiquity may seem to have nothing 
wherein it may exceed us, beside the glory of 
invention; nor posterity anything left but a 
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certain small hope to add some things, as it is 
easy to add to former inventions.” Paré was 
undoubtedly the greatest surgeon of his age, 
but were it possible for him to come back to 
practice today, he would find that the only 
thing he knew would be how to reduce a dis- 
location and how to set a fracture, and even in 
this respect he would be unable to compete 
with the most junior house surgeon at one of 
our big hospitals. 

This quotation from Ambrose Paré shows 
how unwise it is for us ever to assume that 
what we regard as the great achievements in 
knowledge and practice of our own time are 
final or unsurpassable, or that we ourselves 
have learned all that we can. Nothing is ever 
final, nor can knowledge ever stand still. The 
true enquirer, and the true surgeon, must 
always keep a humble spirit, content to help 
forward to the best of his ability the practice 
of his craft in his own time and in the sure 
hope that those who come after him will find 
the foundations upon which they desire to 
build are firm and sure, and have not, as the 
result of his mistakes, been falsely laid. He 
must be ready to unlearn much that he has 
learned and start again from the beginning, 
not once, but many times. 

The changes which have taken place in the 
practice of surgery even in the comparatively 
short period since I first became a medical 
student at Cambridge have been very con- 
siderable. Thirty years ago, once an operation 
had been decided upon, the surgeon proceeded 
to perform it without any further assistance 
than an anesthetist and a house surgeon. No 
preparatory treatment was deemed necessary 
and the surgeon was quite prepared for the 
fact that for many hours, sometimes days, 
after the operation his patient would be 
violently sick, due to the ether or chloroform, 
which were the only available anesthetics. 
But today the surgeon requires a regular team 
of assistants if he is to do first class work. 
Often elaborate tests have to be made requir- 
ing the assistance of skilled scientists, a physi- 
clan’s report on the functioning of the pa- 
tient’s various organs has to be obtained, 
biopsy specimens have to be reported upon by 
a skilled pathologist, and the surgeon has to 
rely upon a number of persons beside himself 
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to assist him in bringing the case to a success- 
ful conclusion; in other words, the best surgery 
now requires team work. 

This is now generally realized and is a great 
tribute to the pioneer work of the Mayo 
brothers, who first instituted it. One of the 
results of this development is that much more 
elaborate equipment for hospitals has become 
a necessity and that operations cannot now be 
satisfactorily performed in the patient’s own 
home. Another result is that operations have 
tended to become more expensive, but any 
extra expense is well worth the additional 
safety that is provided by modern team work 
and modern hospitals. 

Admirable as this is, it has always seemed 
to me there is today a real danger that the 
young surgeon who is just starting his career 
may too readily believe that surgical opera- 
tions can be performed only under circum- 
stances where such services are available, that 
he may come so to rely upon the facilities 
which a modern up-to-date hospital, like those 
I have seen in this city, affords, that he will 
be unable to operate successfully under cir- 
cumstances where they are not available. But 
it may well happen that he will not have the 
good fortune to become a surgeon to one of 
the great hospitals of this, or any other city, 
but may find himself in some out of the way 
part of this great continent, or some other 
continent, where he will be called upon to 
perform operations entirely without skilled 
assistants and with none of the facilities to 
which he is accustomed, and if he is the man 
he should be he will not be discouraged, but 
will so improvise his equipment and reorgan- 
ize his technique as to be able to deal success- 
fully with the situation. Most of us who had 
to attend to the wounded during the last war 
had to learn this lesson, and on the whole, if 
the results were not as good as we had ex- 
pected, they were not too bad. 

Some years ago I had to go to Nepal, which 
lies between British India and Tibet, to 
operate upon the Maharajah of that State, 
and while I was there I was asked to do a 
number of operations under circumstances to 
which I was quite unaccustomed. There were 
no nurses at all, the patients just “‘stayed 
put,” if I may use that expression, until I 
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came back, often several days later. They did 
not seem to have moved at all since I had 
last seen them, although no doubt they had 
been fed. The anesthetists were worse than 
untrained, they were definitely unsafe, even 
when giving chloroform, which was the only 
anesthetic they knew anything about. I 
managed, however, to perform a large number 
of operations with, I am thankful to say, ex- 
cellent results. 

While modern methods are a great improve- 
ment and are essential if we are to attain to 
the standard we have set ourselves, namely 
one hundred per cent success, a great deal of 
excellent work can nevertheless be attained 
without them. The best surgeon is not he 
who can get good results only when working 
as part of a team in a modern hospital, or who 
cannot make a diagnosis without a patho- 
logical report, but he who can adapt himself 
to the circumstances in which he finds himself 
and still make a diagnosis and operate suc- 
cessfully with the minimum of risk and post- 
operative discomfort compatible with the 
circumstances. 

Every surgeon who is scientifically minded, 
and I have little use for the surgeon who is not 
so minded, must be content to try to add 
something to the sum of human knowledge. 
To be content to practice his craft just as he 
has been taught it and to leave it as he found 
it should not be enough. He should strive to 
add something for future generations. 

It takes a long time to establish the truth of 
new biological discoveries and only those who 
are content to wait and are able to put up with 
constant discouragement and disappointment 
are worthy to call themselves biological ex- 
plorers. New truths take time to become es- 
tablished and old customs and old ideas die 
slowly and with much difficulty, but, in the 
end, truth can never fail to succeed, and to 
find its proper place. It may be and often is 
delayed, but it cannot be entirely or perma- 
nently suppressed. 

Today the surgeon is making more and 
more use of biological research to assist him in 
saving the lives of his patients, or in enabling 
him to avoid procedures which he knows may 
jeopardize his results. Our recently acquired 
knowledge of some.of the facts with regard to 
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the water and calcium balance of the bloo: 
and tissues has proved of the utmost value in 
dealing with cases of severe intestinal obstru: 

tion and in avoiding complications after ce 

tain operations. We now have tests such as 
the ‘‘urea clearance test’’ (Van Slyke test) by 
which we can often estimate before operation 
the dangers to which our patient will be ex- 
posed and which enable us to so prepare him 
that the risk can be much diminished or 
avoided. Operative surgery is gradually be- 
coming a science as well as a craft, and those 
of you who will be performing operations dur 

ing the next 30 years will, if you make proper 
use of it, have at your disposal the means to 
reduce many of the risks of surgical proce- 
dures that are not available to us today. 

At the beginning of this century postopera- 
tive surgical shock had taken the place of 
sepsis as the chief cause of death after surgical 
operations. A certain degree of shock was 
expected after all major surgical procedures 
and the notes of that time revealed it as the 
most common cause of postoperative mor- 
tality. Practically nothing was then known 
about the cause or physiology of the condition 
and the treatment was confined to keeping the 
patient warm and injecting strychnine in 
large doses. It is now quite obvious that many 
other conditions, not then known about, were 
either confused with cases of true shock, or 
were mixed up with it. Such conditions as 
dehydration, calcium deficiency, what is often 
called acidosis, and many other now well 
recognized complications, were at that time 
not distinguished from true shock. 

Looking back upon my early days at the 
Queen’s Hospital for Children, I remember 
many postoperative deaths among the chil- 
dren in my surgical wards that I now recognize 
as having been due to acidosis caused by the 
chloroform then used as an anesthetic, and 
which could easily have been prevented by the 
administration of sugar or alkalies, had we a 
that time known what to do. 

The commonly accepted pre-operative treat- 
ment at that time was to administer a smart 
purge to the patient the day before the opera- 
tion and to starve him for 12 hours. After the 
operation water was given in teaspooniul 
doses and no food allowed for several days. 
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When we realize that as a result of the use of 
the anesthetics then in vogue severe vomit- 
ing was the rule rather than the exception 
alter any operation, it only surprises me when 
I look back to those days that our mortality 
was not worse than it was, but even then our 
patients often insisted on recovering despite 
our efforts! The general principle of treat- 
ment in those days appears to me to have been 
that anything the patient desired must be bad 
for him and should, therefore, be withheld! 

[t was then that Dr. Crile first published 
his famous monographs Cescribing the results 
of his research work into the causes of surgical 
shock. At about the same time I was carrying 
out research on the same subject in England, 
and in r905 I had the honor of delivering the 
Hunterian Lectures at the Royal College of 
Surgeons in England on “The Cause and Pre- 
vention of Shock.”’ 

[ was a follower of Dr. Crile’s in that I 
believed exhaustion of the nerve cells con- 
trolling the vasomotor centers, from over- 
stimulation by ascending sensory stimuli, was 
the primary and essential cause of the condi- 
tion known as “surgical shock.”’ For a time 
this theory held the field and was to a large 
degree accepted as the correct explanation of 
surgical shock, though it met with consider- 
able opposition both here and in England. But 
in 1917 when my old schoolfellow, Sir Henry 
Dale, discovered histamine, opinion began to 
change. In r919 when he and Laidlaw pro- 
pounded the theory that surgical shock was 
due to a toxic agent (histamine) liberated by 
trauma of the tissues, opinion swung round to 
the belief that surgical shock resulted from 
chemical poisons circulating in the blood as 
the result of the trauma. 

Whether the theory of exhaustion of the 
nerve centers put forward by Dr. Crile and 
myself over 30 years ago is correct or not is 
still unsettled, but I think you will agree with 
me that the value of any biological discovery 
must be considered in relation to the benefits 
to humanity that result: in fact this might be 
considered a useful “‘yard stick” for measuring 
the value of any advance in knowledge. Now, 
there can be no question that the theory of 
shock being due to exhaustion of the vasomo- 
tor centers led directly to the application of 
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methods in prevention and treatment which 
have in recent years almost entirely elimi- 
nated surgical shock as an operative risk. I 
can frankly say that I cannot recollect a single 
case of true surgical shock having come under 
my observation during the last 15 years, and 
that is not because surgical operations bave 
become less drastic or less formidable than 
previously, for the reverse is the case. 

Whether this theory of the exhaustion of 
the nerve centers is the correct one, or not, 
future biologists will no doubt eventually de- 
cide, but the benefits to humanity of the pub- 
lication of the theory have already been reaped. 
It is interesting to observe in this connection 
that quite recently the biologists and physi- 
ologists have shown a tendency to swing over 
again to our original theory of nerve exhaus- 
tion. 

No one has been able so far to detect any 
substance in the blood coming from a trauma- 
tized limb which will cause shock when in- 
jected into another animal. Also Simonart 
has shown experimentally that if the vessels of 
a traumatized limb are occluded prior to the 
trauma but the nerve supply left intact, a 
typical condition of shock develops, although 
there is no blood passing from the traumatized 
limb to the general circulation. It looks, 
therefore, as if the original theory of nerve 
exhaustion is in the main correct. In any case 
I feel sure that Dr. Crile, like myself, will be 
content to leave the truth to be established in 
the lap of time. 

A new branch of biology which has recently 
engaged the attention of scientists throughout 
the world is destined, in my opinion, to have a 
profound influence upon medicine and surgery 
in the near future. I refer to the science of 
genetics, the means by which heredity works 
to transmit characteristics from the parent to 
the offspring. At first it may seem that this 
has little to do with the healing art, but it is 
generally recognized that it is as much the 
duty of doctors to prevent disease as to curt 
it and anything which will assist us to under- 
stand how diseased conditions arise, or are 
transmitted from one generation to another, 
will better equip us to combat them. 

There is much yet to be discovered in the 
field of human genetics, but thanks largely to 
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the brilliant work of Morgan, de Vries, Muel- 
ler, Loeb, Maud Slye and their co-workers, a 
great deal has already been discovered. 

In the science of genetics, which may be 
defined as the manner in which hereditary 
characteristics are transmitted from parent to 
offspring, we have, I believe, found the key 
which will open that door, so long closed to us, 
behind which is to be found the explanation 
of the cause of tumors. Ever since human 
diseases began to be studied scientifically in- 
stead of empirically the chief problem that 
has intrigued everyone has been that of the 
origin of tumors. A vast amount of time and 
money has been spent during the last 25 
years in attempting to elucidate this problem, 
and, although no definite result has been 
reached, the enquiry has been considerably 
narrowed. We now know that tumors occur 
in all vertebrate animals, that they are species 
specific and cannot be transmitted from one 
species of animal to another, that if left alone 
they continue to grow indefinitely during the 
life of the organism in which they arise, and 
that if completely removed they do not tend 
to recur. We know that by selective breeding, 
mice can be obtained that are predisposed 
almost one hundred per cent to the formation 
of spontaneous tumors, or are almost entirely 
immune to the development of such tumors. 

The first suggestion that tumors might be 
explained by a change or mutation in the 
nucleus of a somatic cell was made by Boveri 
in 1914. He put forward the theory that a 
mutation of the chromosomes in a somatic 
cell was the cause of tumors, but when it was 
found that the chromosomes in the nuclei of 
human tumors were normal both in numbers 
and arrangement this theory had to be aban- 
doned, though it may be true of some of the 
tumors of plants. Bauer had also suggested 
that a mutation of the nuclear elements in a 
somatic cell might be the cause of tumor 
formation (1928). In 1932 I published the 
theory that tumors are due to a mutation of 
the genes in a somatic cell for excessive repro- 
duction. 

This theory has the merit of offering a satis- 
factory explanation of the known facts about 
tumors which no other theory has hitherto 
achieved. But in order to establish a theory 
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it is necessary to bring forward experimental 
proof, and at present this is not possible. 
The genes are, and must always remain, 
invisible to the human eye and gene mutation 
cannot ever be visible. So far no one has suc 
ceeded in devising any form of experiment 
that will prove that a tumor results from a 
gene mutation in a somatic cell, and at present 
the theory remains as a logical deduction from 
known facts of the probable causes which re 
sult in the formation of a tumor. 

A logical conclusion which explains the 
known facts, even if it is no more than a stated 
opinion, promotes the progress of scientific 
knowledge even if it should subsequently 
prove to be wrong. At present this theory 
relies on negative rather than positive evi- 
dence, but all the findings of Maud Slye and 
others on genetic factors in mouse tumors 
seem to support it. 

The remarkable observation made by 
McFarland and Meade on tumors in uniovular 
twins seems to me strongly to support the 
theory. They collected 20 reports on tumors 
occuring in homologous, or uniovular, twins. 
In every case the tumor was present in both 
twins at the same time. The tumor was of the 
same type and occurred in the same organ. 
In one case both twins developed sarcoma of 
the right testicle at the same age and in an- 
other case both twins at the same age devel- 
oped duct carcinoma of the right breast. 
Since uniovular twins result from the division 
of the original fertilized ovum into two 
halves, each of which develops into a com- 
plete individual, it must follow that they have 
an exactly identical genetic constitution. 

It seems to me that nature has here per- 
formed an experiment for us which proves 
that tumors are due to some genetic change 
in the nuclei of certain somatic cells. We 
know that variations which are permanent 
and irreversible result from gene mutations 
in the germ cells, and that by this proc- 
ess, working during millions of years, the 
various species and varieties of living organ- 
isms which inhabit this earth have been slowly 
evolved. It seems reasonable to conclude that 
similar gene mutations can also occur in the 
somatic cells of the adult individual. If such 
a change takes place for increased rate of 





























crowth in a somatic cell then since the change 
must be permanent and irreversible the ulti- 
mate result must be the development of a 
tumor. 

An obvious argument against this theory is 
that if mutations occur in somatic cells there 
should be many examples of this, apart from 
tumors, since it is unreasonable to suppose 
that only mutations occur which result in 
excessive growth. But mutations which result 
in any other change will never be seen. A 
somatic cell is not like a germ cell in having 
numerous progeny; when it dies it is only re- 
placed by another single cell, and if it under- 
went a mutation to become black instead of 
white, since only a single cell would be affected, 
no obvious result would appear. It is only 
when an increased rate of reproduction is in- 
cluded in the mutations that any result can 
become obvious. 

This theory, while it appears to explain the 
origin of tumors, does not seem to afford any 
easy solution to that much greater and more 
important problem of how to prevent or cure 
tumors in human beings, but knowledge is 
strength and human experience seems to show 
that when the cause of a disease is known it 
has generally led to the discovery of some 
means of prevention or cure, and it may well 
be that tumors will prove no exception. 

I hope that my oration this evening has 
demonstrated that the surgeon should also be 
a biologist, that he should not be satisfied 
merely to practice his craft with dexterity 
and success, but should strive to make use of 
his unrivalled opportunities for the observa- 
tion of human processes in health and disease, 
to learn new truths, however apparently un- 
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important, which when checked and rechecked 
may in the course of time add to the sum of 
human knowledge and lead in the future to 
better and surer means of alleviating human 
suffering. 
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TREATMENT OF PEPTIC ULCER—INDICATIONS 
FOR SURGERY 


J. H. MEANS, M.D., Boston, Massachusetts 


INCE the chairman of your Board of 
Regents has insisted that I, a mere 
physician, speak to you, a group of 
surgeons, on the indications for surgery 

in peptic ulcer, although I assured him I had 
nothing new or original to contribute to that 
time honored subject, I am constrained to 
believe that he feels that the physician’s as 
well as the surgeon’s opinion on when the 
patient with ulcer should undergo operation, 
is important. Certainly it is true that in most 
instances it is the physician who first sees the 
patient with ulcer, makes the diagnosis, and 
decides whether or not to call in the surgeon. 
Moreover, if the surgeon is called in and oper- 
ates, the physician will still have to care for 
the patient for the rest of his life, because 
surgery (8, 11) usually doesnot cure the patient 
with ulcer any more than does medicine. Asa 
physician approaching the problem of indica- 
tions for operation in peptic ulcer I may ask: 
“What can the surgeon do for my patient 
which I cannot do, and what are the risks, 
complications, and sequellz of the kinds of 
treatment which he can furnish? How perma- 
nent is the relief he can give?”’ If answers to 
these can be found, the problem raised by the 
title will be solved. 

The etiology of peptic ulcer (12, 17, 20, 28, 
36, 37) is unknown, nor does speculation as to 
etiology give any aid at the present time to 
choice of treatment. For our immediate pur- 
pose it is only necessary to accept as fact that 
ulcerations commonly occur in stomach and 
duodenum, occasionally in the esophagus and 
in the small bowel, as a result of surgery, and 
that they produce certain typical, or some- 
times atypical, symptom pictures and run cer- 
tain characteristic clinical courses. One of the 
most important features of a peptic ulcer is 
that although it tends to heal, it also tends to 
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recur or become chronic (11). As either physi- 
cians or surgeons, we may relieve the symp- 
toms of ulcer, or alter its course. We have yet 
to learn how to remove the cause of the disease. 
Before planning treatment in ulcer it is 
necessary to determine beyond peradventure 
whether an ulcer be truly present, and, if so, of 
what variety. In the diagnosis of ulcer, care- 
ful history taking, expert roentgenography, 
and of late gastroscopy, are all important. 
Physical examination usually yields compara- 
tively little direct evidence, and analysis of 
gastric contents is less important than it used 
to be because other procedures give more sig- 
nificant information. On the whole the diag- 
nosis of ulcer is rather accurate (40). Not 
only is it important to discover the presence of 
ulcer, but also its location, because location 
conditions its course, and is importantly re- 
lated to indications for treatment. 
Gastroscopy rates special mention. It is 
not a substitute for x-ray, rather an adjunct; 
but, by means of the direct view it affords, a 
more accurate impression of the nature of a 
lesion can often be obtained than is possible in 
any other way. It is of vast importance in de- 
termining the source of hemorrhage in certain 
cases, of gastritis, for example, in which there 
may be bleeding approaching in magnitude 
that in ulcer. The introduction in 1932 of the 
Wolff-Schindler flexible gastroscope (34) revo- 
lutionized gastroscopy, because it converted a 
dangerous procedure into one which is quite 
safe, provided certain simple precautions are 
taken, and one not attended by great discom- 
fort. In the hands of Benedict (6, 7) at Massa- 
chusetts General Hospital, who, I think, was the 
first to use the instrument in this country, gas- 
troscopy has become an important aid to our 
diagnostic equipment. Edwards, in England, 
has reported results quite similar to Benedict’s. 
The differential diagnosis between ulcer and 
cancer is the most important, in this field, 
which we have to make. First symptoms com 
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ing on acutely in middle life, or later, of course 
strongly favor cancer, although even so they 
can be due to ulcer. More often the problem 
is not so much one of distinguishing between 
ulcer and cancer as in determining whether 
the patient with known chronic ulcer also has 
cancer. The gastroscope gives important aid 
in settling this question. 

The location of the lesion is of vast impor- 
tance in the cancer question. A lesion which 
can be clearly placed in the duodenum is 
almost certainly not carcinomatous. A lesion 
of the greater curvature of the stomach is 
almost certainly malignant; so too is one high 
in the fundus. An ulcer in the prepyloric re- 
gion of the stomach or upon the posterior wall 
is to be looked upon as cancerous until proved 
not to be. Lesser curvature ulcers are usually 
not malignant, but even they may be. In the 
case of lesser curvature, prepyloric or poste- 
rior wall gastric ulcers not definitely cancerous 
by x-ray and gastroscopy, and with constitu- 
tional symptoms suggestive of cancer lacking, 
it may be permissible to observe the effect of a 
short course of strict medical regimen, includ- 
ing rest in bed, upon symptoms and x-ray and 
gastroscopic findings (19). If, after not more 
than a month of such treatment, cessation of 
symptoms and unmistakable evidence of heal- 
ing by x-ray are not obtained, then exploration 
without further delay should be recommended. 
If, on the other hand, convincing evidence of 
healing is obtained, expectant treatment may 
be carried further, but even then re-examina- 
tion by x-ray should be made at rather fre- 
quent intervals. Exploration should be urged 
at any time when healing is not progressing. 

Having made a diagnosis of ulcer and de- 
termined its location and ruled out cancer, to 
plan treatment intelligently it next becomes 
necessary to consider the following questions. 
Is the ulcer acute or chronic? Is it penetrating 
or perforating? Is it bleeding? Is it causing 
obstruction? In brief, is it simple or compli- 
cated? Upon the answers to these questions 
and upon location of the lesion will rest the 
decision of whether the given patient is to be 
treated by medicine alone or by a combination 
of medicine and surgery. 

There is theoretical ground for claiming 
that all cases of peptic ulcer should be treated 
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surgically, that the surgeon can remove in toto 
all the ulcer bearing regions, and that only in 
this way can the disease be truly cured. The 
actual results of surgery thus far do not jus- 
tify any such position. The statistics avail- 
able in the literature indicate that the results 
in large series of medical treatment alone or 
medical plus surgical are not very different 
(11, 25, 40). It also is evident that the risk of 
operation is far from negligible. 

This being true, it seems fair to say that 
aside from the occasional diagnostic necessity 
of exploration, which I have mentioned, sur- 
gery is indicated in peptic ulcer only for cer- 
tain complications and for resistance to medi- 
cal treatment (11, 17, 26), or for failure of 
previous surgery, nor is it clear that it is 
always indicated even then. The experience 
at the Massachusetts General Hospital indi- 
cates that about 1o per cent of all patients 
with duodenal ulcer ultimately come to sur- 
gery, but that 30 to 4o per cent of those with 
gastric ulcer come to operation. We can dis- 
tinguish perhaps between certain absolute 
indications for surgery and others which are 
debatable. 

The most absolute and urgent indication 
for operation is perforation. Although pa- 
tients on occasion have undoubtedly survived 
perforation without surgery, the physician’s 
job after making, or indeed suspecting, the 
diagnosis of perforation is to send at once for 
the surgeon. It is generally agreed that the 
prognosis gets steadily worse as time elapses; 
therefore one can say that the longer the 
physician remains inactive in such a case the 
more subject to criticism he becomes (32). 

The operation to be done has the immedi- 
ate purpose of closing the perforation and of 
saving the patient from death from peritoni- 
tis. There are some who advise going further 
at the same time and performing an operation 
designed to modify the course of the ulcer as 
well as simply to close the hole. Routine 
gastro-enterostomy, for example, with per- 
foration closure, has been advocated, and even 
routine partial gastrectomy. At the Massa- 
chusetts General Hospital most of us agree 
emphatically with Graham, with Guthrie and 
Sharer, and with others (33), that to subject a 
patient in as imminent danger of death from 
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shock as is one with a perforated peptic ulcer, 
to the hazard of more than the minimum sur- 
gery necessary to correct the acute situation, 
is not wise treatment. Only the double com- 
plication of perforation and marked obstruc- 
tion should justify more than simple closure. 
The preparation of the patient with per- 
foration must be rapid but thorough. Trans- 
fusion to correct or to prevent shock is often 
indicated. The imminence of shock depends 
upon the time elapsing between perforation 
and operation, and upon the condition of the 
patient prior to the perforation. If opera- 
tion is carried out within a few hours of per- 
foration, because of the relatively sterile na- 
ture of the material spilled into the peritoneal 
cavity, drainage is usually unnecessary. It is 
very desirable to avoid drainage if possible, 
because the adhesive process, which it will 
surely set up, greatly increases the likelihood 
of obstruction later (18). In patients under 
care for chronic ulcer, it should be possible to 
minimize the occurrence of perforation. By 
strict attendance to the nature of symptoms 
and x-ray and gastroscopic evidence, one may 
detect and deal with penetration before it re- 
sults in perforation, rather than after. 

Let us next consider the complication of 
hemorrhage. The indications for operation 
here can by no means be settled as easily as in 
the complication of perforation. Surgery is 
always indicated in perforation unless the 
patient be so near moribund that there is no 
hope of saving him. The only debate concern- 
ing indications for surgery in perforation has 
to do with how extensive the surgical proce- 
dure should be. In the case of hemorrhage 
not only is there difference of opinion as to 
when and what operation is to be done, but 
also whether operation is indicated at all. 
Perusal of the papers of Allen, Gordon-Taylor, 
Tidy (39), Finsterer, Graham, Hurst, Hinton, 
Goldman, Meulengracht, Schiodt, and Wold- 
man will give the reader a vivid impression of 
the divergence of opinion as to how hemor- 
rhage from peptic ulcer should be treated. To 
arrive at a reasonable solution of the problem 
it is necessary to recognize that hemorrhage 
occurs under a variety of circumstances hav- 
ing different therapeutic significance. There 
are large exsanguinating hemorrhages; there 


are small ones carrying little risk. There are 
first hemorrhages and recurrent hemorrhages. 
There are hemorrhages in young persons and 
in old. All these factors have to be taken into 
consideration in planning treatment. 

It is the opinion of Allen, Jones, and others 
at the Massachusetts General Hospital, that 
the factor of age has not been sufficiently 
stressed. First hemorrhages from peptic ulcer 
in persons under 50, even though massive, 
rarely cause death. It seems to us very doubt- 
ful if operation during hemorrhage is in- 
dicated in such cases. Nor does it seem to 
us that subsequent operation in the case of 
first hemorrhage done for the purpose of pre- 
venting further hemorrhage is rational. There 
is a fair chance that the patient will never have 
another hemorrhage, even if not operated 
upon, and there is no guarantee that he will 
not have one again if operation is done. 

In the treatment of massive hemorrhage 
from peptic ulcer, whether first or recurrent, 
one of the most important therapeutic meas- 
ures is the slow drip transfusion (27). Trans- 
fusion is of prime importance, not only in 
restoring blood volume and hemoglobin con- 
centration during hemorrhage, but also in 
shortening the convalescence from blood loss 
afterward. The drip method makes it possible 
to give a maximum amount of blood with a 
minimum risk of increasing hemorrhage by 
raising blood pressure. 

In persons past 50 the problem is different 
In them the chance of death from an exsangui- 
nating hemorrhage is much greater. Since, if 
checking of bleeding by surgery is to be life 
saving, it must be done early, it has been our 
policy to advise operation in patients past 50 
with severe hemorrhage who show no im- 
provement with drip transfusion in from 12 to 
24 hours. We believe that although this 
course is hazardous, it gives the patients in 
question the best break possible. In advising 
operation in any bleeding case the physician 
should recognize that it is difficult surgery. 
Hemostasis in either stomach or posterior wall 
of the duodenum, which is where most big 
duodenal hemorrhages come from, requires a 
thorough knowledge of the source of the blood 
supply to the region and how it can be reached 
outside the inflamed area. 
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Recurrence of hemorrhage also increases 
the indication for surgery. As the mortality 
from hemorrhage rises with age, so too it does 
with each recurrence (2, 15). We should pre- 
fer to have operation done after hemorrhage 
has ceased, rather than during, although on 
rare occasions one might be forced to the lat- 
ter. Even in persons under 40 we should favor 
surgical intervention if the patient had had 
several large hemorrhages. If it were known 
that the ulcer was a posterior wall duodenal, 
the indications for operation would be espe- 
cially great. The operation of choice ia pa- 
tients who have bled repeatedly from ulcer is 
probably some sort of resection (5, 13, 17, 21). 
Gastro-enterostomy offers relatively little be- 
cause hemorrhages are about as frequent after 
it as without, either from the original ulcer or 
a subsequently forming gastrojejunal one. 

Pyloric obstruction when permanent, that 
is to say, not due to temporary causes such as 
spasm or edema, is a strong indication for 
surgery—whether gastro-enterostomy or gas- 
tric resection is for the surgeon to decide. It 
should be recalled that the patient with ob- 
struction is often a very poor operative risk 
on account of the interference with nutrition 
which he has sustained (4, 20, 23, 24, 31, 36). 
He may be short of vitamins, glycogen, pro- 
tein, and salts. His plasma protein may be 
dangerously low. Prior to operation it is very 
essential that every effort be made to correct 
any such faults. A high vitamin intake is 
indicated, and to restore low plasma protein 
transfusion is the most effective procedure. 
The preparation for operation in these cases 
is quite as important as the operation itself. 
In a few very malnourished patients a jejunos- 
tomy for feeding may be desirable before the 
surgical attack is launched at the obstruction. 

Finally we come to the question of indica- 
tions for surgery in cases when adequate medi- 
cal treatment has failed to give satisfactory 
relief. I may say also at this point that ade- 
quate medical treatment is not a matter of 
dietary regulation and rest alone. The psychic 
state of the patient with ulcer, as physicians 
and psychiatrists have found out, is of great 
importance (9). Peace of mind promotes peace 
and healing in a peptic ulcer perhaps more 
than any other factor. Persons who work un- 
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der strain, as for example surgeons, often have 
ulcers, and the more their jobs harass them 
the more their ulcers plague them with symp- 
toms. Cases resistant to medical treatment 
will include many of the posterior wall duode- 
nal ulcers which have become penetrating and 
involved neighboring structures. When this 
has happened, and its happening may be indi- 
cated by change in character and severity of 
symptoms, operation is undoubtedly indi- 
cated. What operation should be done has to 
be settled in the individual case (14, 26, 38). 
Whereas gastro-enterostomy in duodenal ulcer 
gives immediate relief to symptoms in many 
cases, it is far from ideal because of the fre- 
quency, perhaps 15 per cent of cases, in which 
it is followed by jejunal or gastrojejunal ulcer. 
It is particularly unsuitable in persons with 
hyperacidity and hypersecretion, and in those 
who have no pyloric obstruction. In cases in 
which gastro-enterostomy has been done, sus- 
tained and thorough supervision is indicated 
in order that postoperative ulceration can be 
detected early, as both hemorrhage and per- 
foration not infrequently result from it (41). 
When jejunal or gastrojejunal ulcer is estab- 
lished, further operative closure of the gastro- 
enterostomy combined with such resection as 
is indicated becomes necessary. 

Lesser curvature gastric ulcer will also some- 
times fall in the group in which surgery must 
be done for intractability. The operation of 
choice in these is undoubtedly resection (par- 
tial gastrectomy), but occasionally in older 
patients, in highly weakened states, prudence 
demands the election of gastro-enterostomy 
instead. 

CONCLUSIONS 

In conclusion I will give as my opinion that 
all patients with peptic ulcer must be treated 
medically from the time the diagnosis is made 
until the end of their lives; that in addition, 
for certain complications of ulcer, surgical 
treatment will have to be employed. 

The absolute indications for surgery are in 
the treatment of the complications of perfora- 
tion and organic obstruction and to rule out 
cancer. The indications for operation about 
which opinion differs most greatly are those 
concerning hemorrhage. Personally, I shall 
accept the view that operation should be 
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limited to patients bleeding after 50 or those 
having repeated hemorrhages. 


Resistance to medical treatment, or intract- 


ability, is a rather weighty indication for sur- 
gery, but a patient should not be branded as 
resistant to medical treatment until the latter 


has been adequate. 


The surgical problem in 


resistant cases is not so much one of whether 
surgery is indicated, but of what operation is 
best suited to the individual patient’s needs. 
In general, some sort of resection is probably 
to be preferred to short-circuiting procedures. 


Finally I should like to urge the closest pos- 


sible co-operation between physician and sur- 


geon in these matters. 


The physician should 


not be dismissed when the surgeon is called; 
he should remain in full partnership with the 
surgeon, both in preparation for operation and 


after-care, and he 


should remain in charge of 


patient after the surgeon is finished with him. 
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TECHNICAL SURGICAL PROCEDURES FOR GASTRIC AND 
DUODENAL 


ULCER 


ROSCOE R. GRAHAM, M.B., F.R.C.S.(C.), Toronto, Ontario 


HE honor which you have conferred 
in asking that we present our experi- 
ence in the operative treatment of 
peptic ulcer is deeply appreciated. 
Our remarks are based upon the cases studied 
and patients operated upon from July 1, 1929, 
to September 1, 1937, on the First Surgical 
|ivision of the Toronto General Hospital. 

Dr. Means has presented to you the prob- 
lems involved in the treatment of individuals 
with ulcer. He has also outlined the indica- 
tions for surgical therapy. Today there is no 
fundamental disagreement between the physi- 
cian and surgeon in the management of pa- 
tients suffering from peptic ulcer. Surgical 
procedures have no place in the treatment of 
simple duodenal ulcer, and should be carried 
out for gastric ulcer only after adequate non- 
operative therapy. Operation, therefore, be- 
comes necessary only in dealing with the com- 
plications of perforation, obstruction, pene- 
tration, and recurring hemorrhage. It is neces- 
sary to follow only a few patients suffering 
from the complications of an ill-advised, badly 
chosen, or technically faulty operative proce- 
dure, to be impressed with the great respon- 
sibility the surgeon must assume in advising 
an operation for gastric or duodenal ulcer. 

The patient who accepts operation expects: 
(1) recovery from the operation; (2) relief from 
the symptoms; (3) security against recurrence 
of the disability; (4) restored economic effi- 
ciency. 

In order to achieve this desired result, the 
surgeon, in determining the correct operative 
procedure, must take into consideration: (1) 
the site of the ulcer; (2) the character of the 
pathological lesion; (3) the associated physio- 
logical disturbances; (4) the resultant bio- 
chemical disturbances; (5) the age of the pa- 
tient. 


From the Department of Surgery, The University of Toronto, 
and the Surgical Service, The Toronto General Hospital. 

Presented before the Clinical Congress of the American College 
of Surgeons, October 25-20 , 1937. 
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1. The site of the ulcer. The site of the ulcer 
has a definite bearing on the operative pro- 
cedure. The term “peptic ulcer” we believe 
to be bad. It is not used in our department. 
It presupposes a known cause of ulcer. It 
infers that gastric and duodenal ulcer are simi- 
lar diseases. We believe much harm, confu- 
sion, and disastrous therapy have resulted 
from considering these 2 lesions as a single 
disease entity. We believe that in all cases 
we should speak of a duodenal ulcer or of a gas- 
tric ulcer, and discard entirely the term “‘pep- 
tic ulcer.”’ 

The difficulty of excluding malignancy in 
all gastric ulcers is well recognized. We have 
no interest in the debate as to whether a gas- 
tric ulcer becomes malignant or not. We are 
very greatly concerned in attempting to de- 
termine if the ulcer be malignant now. Sucha 
problem does not arise in duodenal ulcer. If 
the lesser curvature of the stomach be divided 
by the incisura, our experience has shown 
that an ulcer situated proximal to this point 
is much less likely to be malignant than one 
situated between the incisura and the gastro- 
duodenal junction. 

In the duodenum, an anterior wall ulcer 
may produce severe symptoms, and be the 
seat of an acute perforation. If, however, the 
patient suffers from massive hemorrhage, we 
must realize that this anterior wall ulcer can- 
not be the source, but must be accompanied 
by a posterior wall ulcer. A posterior wall 
duodenal ulcer may be present with no ante- 
rior wall ulcer. Such an ulcer may produce no 
symptoms except recurring massive hemor- 
rhage, or such symptoms as would result from 
a slow perforation, with the development of a 
peri-duodenal abscess. We have studied a 
series of posterior wall duodenal ulcers occu- 
pying the descending limb of the duodenum 
just proximal to the ampulla of Vater. Such 
have not given symptoms which enabled us to 
arrive at the diagnosis of duodenal ulcer. In 
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over half the cases, because of the location of 
the ulcer, x-ray studies have failed to reveal 
their presence. Such have been recognized 
only after an exploratory laparotomy under- 
taken for persistent abdominal pain, or recur- 
ring hematemesis. We have termed such 
ulcers duodenal ulcer occulta. 

2. The character of the pathological lesion. 
The local lesion has a de.inite bearing on the 
surgical procedure in the individual case. An 
acute perforation may occur in an*acute or 
chronic ulcer. In either case, simple closure of 
the perforation will deal adequately with the 
emergency, and thus discharge the surgeon’s 
sole responsibility under such circumstances. 
A posterior wall duodenal ulcer by penetration 
may invade the pancreaticoduodenal artery, 
or one of its branches. Such a lesion, in our 
experience, has been present in cases of mas- 
sive hemorrhage. Indeed, the common duct 
may be invaded and an infective cholangitis 
result because of the direct communication of 
the duodenum with the common bile duct 
through the infected ulcer base (Fig. 1). A 
gastric or a duodenal ulcer not uncommonly 
invades the liver or pancreas or both. In 
such ulcers, as their removal is desirable if 
operation be undertaken, our experience has 
taught us that leaving the ulcer base undis- 
turbed has made the procedure more safe, 
and has permitted removal of the pathological 
lesion in cases in which, if the base itself had 
to be removed, the attempt would have had 
to be abandoned. The pathological change 
about a duodenal ulcer may result in obstruc- 
tion, with the associated phenomena. The 
obstructing factor may be scar, or edema from 
the inflammatory reaction about an active 
ulcer. It is of the greatest importance that 
we differentiate these two factors. The former 
has been progressive over a long period, and 
is accompanied by an atrophy of the gastric 
glands. The latter is of recent onset, is not 
accompanied by any change in the gastric 
glands, and continuous gastric drainage for 
7 to 10 days with an indwelling duodenal tube 
results in the disappearance of the obstruc- 
tion. With both sources of obstruction there 


is edema in the gastric wall. The stomach is 
large, and, in the scar obstruction, often 
atonic. 
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3. The physiological disturbances. Such dis- 
turbances associated with an active duodenal 
ulcer are hyperperistalsis and increased gas- 
tric secretion, together with spasm in the 
stomach or duodenum. In an active gastric 
ulcer which has not penetrated all the muscle 
coats, there is demonstrated radiographically 
an evidence of persistent spasm. This is 
represented by a deep contraction in the greater 
curvature immediately opposite the crater in 
the lesser curvature (Fig. 2). If, however, 
the ulcer has penetrated all the coats of the 
stomach, there is no such spasm, but a large 
defect on the lesser curvature (Fig. 3). 

In a recent visit to Bergland’s Clinic in 
St. Erik’s Hospital, Stockholm, we were shown 
a pitfall in the interpretation from x-ray stud- 
ies of the large penetrating ulcer. In the 
case presented, such was the diagnosis radio- 
graphically, but with the gastroscope there 
was only a small ulcer in the mucosa. The 
contraction in the stomach wall was limited to 
the muscularis mucosa, and gave a radiologi- 
cal shadow which could only be interpreted 
as a deep ulcer crater penetrating all coats. 
That the muscularis mucosa contracts inde- 
pendently of the muscle wall of the stomach, 
as suggested by Forsell, has been definitely 
proved by the unpublished work of S. D. 
Gordon in our department. This serves to 
put the surgeon on guard before advising 
operative procedures largely on x-ray evi- 
dence. It also explains why bed rest in many 
instances results in the almost incredibly 
rapid healing of what appears to be a large 
penetrating lesser curvature ulcer. In duo- 
denal ulcer, the work of Wilson has shown that 
spasm of the duodenal cap is present during 
pain. The gastric hypersecretion is of interest 
to the surgeon in so far as it means an increase 
in the units of free hydrochloric acid. While 
the cause of ulcer is unknown, it is agreed 
that an excess of free hydrochloric acid is an 
important factor in the persistence of the 
ulceration. 

4. The biochemical disturbances. The bio- 
chemical disturbances associated with ulcer 
are of great importance in, first, determining 
the type of preoperative preparation, and, 
second, in selecting the proper operative pro- 
cedure. As a result of the hypersecretion, 

















there is an increase in the units of free hydro- 
chloric acid in the stomach. The degree of 
hypersecretion, and the increase of free hydro- 
chloric acid, are, in most instances, in inverse 
ratio to the patient’s age. Thus the control of 
ulceration in the young individual presents a 
much more difficult problem, not only to the 
physician, but also to the surgeon, than if the 
patient were elderly. In the instance in which 
a pyloric obstruction from scar has resulted 
in an atrophy of the gastric glands, there is a 
decrease in the units of free hydrochloric acid, 
whereas in the pyloric obstruction due to 
edema, the very activity of the ulcer resulting 
in the edema is accompanied by hypermotility 
and hypersecretion, and this means an in- 
crease in the free hydrochloric acid in the 
stomach. 

As a result of pyloric obstruction, or pain 
associated with the intake of food, or a re- 
stricted intake because of the dietetic regimen, 
various biochemical disturbances are present. 
Vomiting accompanying pyloric obstruction 
is an outstanding symptom, and the loss of 
body fluids or salts results in a disturbance 
of the acid base balance of the individual; in- 
deed, may even result in tetany and coma. 
Pain or restricted diet may result in under- 
nourishment, or secondary anemia. Restric- 
tion of physical activity results in loss of 
general muscle tone. Ravdin has pointed out 
that such biochemical upsets may be accom- 
panied by a decrease in the serum protein. 

5. Age of the patient. From the foregoing 
it is obvious that whenever possible operation 
should be avoided in the young individual. 
When, however, it becomes imperative, it 
should be a radical procedure. In the older 
patient, a more conservative operation of the 
indirect type is more often indicated. In a 
series of patients followed by MacFarlane 
who were operated upon within 2 years of 
the onset of symptoms, 46 per cent had an 
unsatisfactory result. Most of these patients 
were operated upon by an indirect procedure, 
before self-discipline was attained. The re- 
sults eloquently confirm the wisdom of our 
present attitude. 

An operation carried out without the recog- 
nition and correction of the above disturb- 
ances leads but to disaster. Therefore any 
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operative procedure for a gastric or duodenal 
ulcer must: (1) result in a decrease in the 
hydrochloric acid in the stomach; (2) estab- 
lish efficient gastric emptying, with freedom 
from spasm in the stomach or duodenum; (3) 
be accompanied by excision of the gastric 
ulcer; (4) be associated with ligature of the 
blood supply of the duodenum in patients 
suffering from massive hemorrhage from a duo- 
denal ulcer. 

If operation be undertaken for a persistent 
and uncontrolled gastric ulcer, believing as 
we do that all gastric ulcers must be excised, 
we must choose between a local excision with 
the knife or cautery, with or without an asso- 
ciated gastro-enterostomy, or the more radical 
procedure of partial gastrectomy. In our 
experience all operations for a gastric ulcer 
other than partial gastrectomy have been so 
frequently followed by unfortunate post- 
operative sequel, that we have abandoned 
them. It is possible to do a gastric resection 
and resect any gastric ulcer. The principle of 
leaving undisturbed the ulcer base, which 
may be on the liver or pancreas, has made 
this possible. We would suggest that unless 
the ulcer be removed, the patient is better 
without operation. Many clinicians will cite 
cases in which a simple gastro-enterostomy 
has cured a gastric ulcer. May we suggest 
that were such patients put to bed on a proper 
diet and treated by means of the indwelling 
duodenal tube, as advised by Cleaver, such 
ulcers would heal without the surgeon’s help. 
The medical regimen for gastric ulcer as out- 
lined by Cleaver in our hospital is so efficient 
that operation for an uncontrolled gastric 
ulcer is rarely necessary. Cleaver’s regimen 
consists in the introduction of a duodenal 
tube, which is proved radiographically to 
lie in the duodenum. No food or fluid is given 
by mouth, but through this tube adequate 
nourishment and fluids are introduced, and 
the stomach is thus placed at rest. Roent- 
genograms are made at the end of 3 weeks’ 
treatment. If the ulcer is smaller, a further 
3 weeks’ treatment is given. If at the end of 
6 weeks the ulcer is not healed, operation is 
advised. If the ulcer be healed at the end of 
6 weeks, further roentgenograms are taken 
after another 3 weeks. A recurrence at this 


date demands operation. In this way one is 
able to differentiate between the malignant 
and the non-malignant gastric ulcer with 
greater security than we had previously 
attained. If at the end of the first 3 weeks’ 
treatment there is not definite evidence of 
improvement, it is presumed that we are deal- 
ing with a malignant ulcer. On the other 
hand, as Cleaver has shown, with this treat- 
ment a malignant ulcer may be healed to such 
a degree that no radiographic evidence of its 
presence can be demonstrated. Such a fact 
leads to the necessity of examining patients 
with the x-ray not longer than 6 weeks after 
the ulcer is healed by this treatment. In 
Cleaver’s series, over a long period there is 
only one case in which a malignant ulcer was 
treated as a benign gastric ulcer. There is 
just one exception to deferring operation 
longer than 3 weeks after the indwelling tube 
has shown improvement in the ulcer. This 
exception is in a patient whose first symptoms 
occurred after 60 years of age. We have so 
far failed to find a benign gastric ulcer which 
has not been accompanied by clinical evidence 
of its presence before 60 years of age. In 
other words, we believe that all gastric ulcers 
which make their appearance after 60 years 
of age are malignant, and the patient should 
be advised to have a gastric resection as soon 
as adequate preoperative preparation permits. 
It becomes obvious, therefore, that all gastric 
ulcers which we see are first treated by means 
of an indwelling duodenal tube. Even in those 
cases in which operation subsequently must 
be undertaken, this treatment is of the ut- 
most advantage, as it results in disappearance 
of the edema in the gastric wall about the 


TABLE I.—GASTRIC ULCER OPERATIONS 
JULY I, 1929, TO SEPTEMBER I, 1937 


Cases 

Total number of cases... . a 35 
Gastro-enterostomy. I 
rer 34 
Pélya reconstruction....... 27 
Schoemaker reconstruction... 7 
Hour glass deformity........... 8 
Ulcer base undisturbed....... 13 
i eee 6 
Pneumonia...... 2 
Peritonitis...... AS 3 

3 months after operation, local............... 
abscess and duodenal fistula................ I 
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ulcer, thus permitting a more efficient and 
safe anastomosis. 

Table I shows the detail of the small group 
of patients operated upon for gastric ulcer. 

Several worthy observations may be made 
in regard to this group. The total number o/ 
patients who submitted to operation during 
this period of time is very small, and forcefully 
emphasizes the efficacy of Cleaver’s method 
of non-operative therapy. The patients ac 
cepted for operation failed to respond to tube 
treatment, or the ulcer recurred soon after 
they resumed the responsibilities of life. The 
reason tube treatment failed in these cases 
is explained by the extent of the local patho 
logical lesion, and in 8, or 22 per cent of the 
cases, the patients had an associated organic 
hour glass. In 13, or 33 per cent, the ulcer 
base was left 7m situ because it involved con- 
tiguous structures, notably the liver or pan- 
creas. 

It thus becomes obvious that the patient 
with gastric ulcer whom we accept for 
operation has an extensive pathological lesion 
in the stomach, often involving contiguous 
structures. Such patients present a techni- 
cally difficult operative problem, and as a re- 
sult must accept a relatively great operative 
risk; yet one must realize that operation is 
undertaken only when all else has failed. The 
future of the patient without operation is 
complete invalidism or early death. 

In this series we had 6 deaths, or 17.1 per 
cent mortality. Three patients died of peri- 
tonitis. In one of these patients the condition 
demanded local anesthesia, and while attempt- 
ing to put in a splanchnic block the ulcer 
became detached from the liver, leaving a 
base 2 by 1 inches, and the resultant opening 
in the stomach could not be controlled before 
peritoneal soiling occurred. This case is the 
one in which gastro-enterostomy was carried 
out—obviously a resection would have been 
unwise. In the 2 other patients, edema was 
still present about the ulcer in the stomach 
wall. These cases provided the stimulus 
which has led us to treat all gastric ulcers 
primarily by Cleaver’s method, even though 
we are reasonably certain that operation will 
ultimately be necessary. Such treatment re- 
sults in the disappearance of the edema about 
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ihe ulcer and thus has lessened local infection 
and the likelihood of peritonitis. 

Two patients died of pneumonia, and 1 pa- 
tient returned 3 months later with an abscess 
ubout the duodenal stump. Following drain- 
age of the abscess, a duodenal fistula devel- 
oped, which added to the infection and was 
responsible for death. 

This mortality is almost identical with our 
incidence in gastric resection for gastric carci- 
noma. We submit that while these patients 
have not carcinoma, they are equally crippled, 
and, having exhausted all other forms of 
treatment, are justified in accepting this 
risk, as, if they survive a radical gastrectomy, 
they can look forward to good health, as we 
have no case of stomal ulcer in our series which 
followed a primary gastric resection for be- 
nign gastric ulcer. 

The patient suffering from a scar stenosis al 
the pylorus who has never suffered a massive 
hemorrhage, presents the easiest problem. 
The long duration of the disease results in 
atrophy of the gastric glands, with a low free 
hydrochloric acid content in the stomach. The 
problem in such a patient is simply the estab- 
lishment of normal gastric emptying. Hence 
any mechanical procedure of the indirect type 
will accomplish this and be followed by a good 
clinical result. A posterior gastro-enterostomy 
or a Finney pyloroplasty we have found most 
suitable. A Judd pyloroplasty or a gastroduo- 
denostomy, as suggested by Wilkie, have 
given good results in the hands of many sur- 
geons, but in our series we have had such an 
incidence of unfortunate sequela that we have 
discarded them. Where recurring hemorrhage 
from a duodenal ulcer has been present, liga- 
ture of the blood supply of the duodenum is 
essential to prevent further catastrophe. Thus 
some type of gastric resection becomes neces- 
sary. 

We have still to consider 3 groups of pa- 
tients suffering from duodenal ulcer who must 
accept surgical therapy. One group is repre- 
sented by patients most often over 50 years 
of age with a low free hydrochloric acid con- 
tent in the stomach. Hyperperistalsis is not 
marked. No massive hemorrhage has oc- 
curred, and no pyloric obstruction is present. 
Persistent pain is the outstanding symptom, 
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Fig. 1. Case No. 036036. Hepatic and common bile 
ducts outlined by barium during the course of a barium 
meal examination. The lesion was a posterior wall duo- 
denal ulcer which had perforatedinto the common bile duct. 


and it is unrelieved by food, but may be 
temporarily relieved by recumbency. The 
second group presents identical symptoms, 
but with the following difference: they are 
most often under 50 years of age. There is a 
high degree of free hydrochloric acid in the 
stomach, and gastric peristalsis is markedly 
increased. The third group suffer from duo- 
denal ulcer occulta in the posterior wall of the 
descending limb of the duodenum. In the 3 
groups, the local lesion is a penetrating pos- 
terior wall duodenal ulcer, with marked peri- 
duodenitis. In the first of the above groups 
we believe that a Finney pyloroplasty will be 
followed by a result which will fulfill the pa- 
tient’s demands. In the small series of 15 
cases which we have followed after this f.ro- 
cedure, we have seen happy results. If, how- 
ever, any undesirable postoperative sequele 
should follow such a procedure, we have no: 
destroyed our anatomical bridges, and subse- 
quent surgical procedures may be carried out 
with safety. If, however, the ulcer penetrates 
the common bile duct, the passage of gastric 
content must be entirely diverted by a gastric 
resection. 

The second group, comprising the younger 
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Fig. 2. Pointed incisura opposite small lesser curvature 
gastric ulcer. 


individuals with a high free hydrochloric acid 
content in the stomach and no pyloric obstruc- 
tion, presents the most difficult problem in the 
surgical treatment of duodenal ulcer. Before 
considering any operation on such a patient 
we must be convinced that all non-operative 
therapy has been exhausted. We must be on 
guard lest lack of self-discipline and failure of 
the patient to follow the outlined regimen be 
the cause of the persistence of the symptoms. 
No operative procedure can obviate the neces- 
sity for self-discipline on the part of the pa- 
tients. Any patient belonging to this group 
who has not acquired sufficient self-discipline 
TABLE II.—GASTRO-ENTEROSTOMY FOR 
DUODENAL ULCER 


Number 
Total cases 89 
Deaths (3.3%) RB 
Anastomotic ulcers . II 
Proved by operation 
Clinical and radiological 
diagnosis 


Fig. 3. Large ulcer on lesser curvature, completely pene- 
trating all coats; no incisura on greater curvature. 


to give up tobacco and alcohol and follow a 
strict dietetic regimen, should not be accepted 
for operation. 

Having decided that an operation on a pa- 
tient in this second group is necessary, we 
must determine whether the technical proced- 
ure will be of the indirect or the direct type. 
The indirect type is exemplified by gastro- 
enterostomy, gastroduodenostomy, the Judd 
or Finney pyloroplasty, the Devine exclusion 
operation, with or without Bancroft’s modifi- 
cation of removing the pyloric mucous mem- 
brane. Our experience with gastro-enteros- 
tomy since the first of July, 1929, is shown in 
Table II. 

Three deaths occurred, and all were due to a 
non-functioning stoma. We believe this to 
be the result of edema about the suture line, 
as has been demonstrated by Lewis in our 
department. Such patients would now be 
saved by an indwelling duodenal tube, ac- 
companied by suction drainage. The follow- 
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Fig. 4. Graph showing the value of feeding patients who have suffered a violent hemorrhage, a diet 
with a high caloric value, rich in animal protein. Patient was admitted September 4, 1931, following 
severe hemorrhage. Between this date and November 2, had 18 transfusions of varied volume and inter- 
val. On latter date, a high caloric diet, rich in animal protein, was given, followed by a spectacu- 
lar rise in hemoglobin permitting radical gastrectomy December 6. 


up of this series revealed 11 jejunal ulcers. 
Seven were proved by reoperation. In 4, the 
diagnosis is based on x-ray and clinical evi- 


dence. Such a high percentage of jejunal 
ulceration is not a condemnation of gastro- 
enterostomy; it is a condemnation of our 
judgment in selecting cases suitable for gastro- 
enterostomy. In the 11 cases in which a stomal 
ulcer had developed there was no pyloric ob- 
struction, and a high free hydrochloric acid 
content was present on gastric analysis. We 
now believe that a gastro-enterostomy is 
unsuitable for such cases. We have carried 
out the Devine operation on 4 patients, and 
3 jejunal ulcers developed and the fourth pa- 
tient died from perforation of the pyloric 
stump 3 weeks after operation. Several of 
our colleagues have had happy results with 
Bancroft’s modification of Devine’s operation. 
We have had no personal experience with this 
procedure. We would not do any type of py- 


loroplasty for a patient in this second group. 
Our experience with gastroduodenostomy is 
confined to 9g cases, and was most unhappy. 
One died from obstruction at the stoma, due to 
axial rotation of the duodenum, the result of a 
technical error. One patient has been reoper- 
ated upon for an anastomotic ulcer. Sir David 
Wilkie, who has carried out this operation on 
180 patients, stated in a recent conversation 
that the incidence of late postoperative se- 
quele had led him to question the value of 
this operation. Such experience has led us to 
consider for this difficult group of patients 
the more radical procedure of a gastric resec- 
tion, with or without the removal of the 
pyloric antrum. 

The opponents of any type of gastric resec- 
tion for duodenal ulcer base their opposition 
upon the following opinions: (1) it is an un- 
necessarily mutilating operation; (2) it is 
accompanied by a high operative mortality; 
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Fig. 5. This graph records, in 12 hour periods, the relationship between gastric 
fluid intake and output. If output exceeds intake, it is recorded below the zero line, and 
if the intake exceeds the output, it is placed above the zero line. This graphically 
shows when gastric emptying has been restored. 


(3) it is followed by anemia and decreased 
economic efficiency; (4) it does not wholly 
protect the patient from the possibility of 
subsequent jejunal ulceration. 

Our experience with gastric resection for 
duodenal ulcer extends over 11 years. We 
were in the beginning very loath to carry out 
a radical subtotal gastrectomy as originally 
advocated and practised by Finsterer, yet in 
all the patients upon whom we have operated, 
with the exception of the 4 in whom a Devine 
transection operation was done, section was 
made at the gastroduodenal junction, and 
the whole or part of the pyloric antrum was 
removed. We have never practiced the opera- 
tion advocated by Ogilvie of carrying out a 
radical gastrectomy but leaving the pyloric 
antrum intact. He based this procedure on 
the assumption that the anti-anemic factor 
originates in this area of the stomach. We re- 
moved the pylorus because we believed that 
it was the source of a hormone which stimu- 


lated acid gastric secretion. One advantage of 

TABLE III.—-TYPE OF OPERATION AND 
MORTALITY 

anes 


Deaths Per Cent 


Total operations duodenal ulcer 





Partial gastrectomy 





Delete 2 dead due to radical oper- 
ation for supposed cancer 





Gastro-enterostomy 





Finney operations 





Other operations 


leaving the pylorus intact is the ease with 
which the closure may be accomplished and 
duodenal fistulas obviated. In this group of 
resections we have had one duodenal fistula, 
and this was efficiently dealt with by means of 
Potter’s technique. 

Gradually, over a period of 8 years, our 
operation of gastric resection became more 
radical. This attitude was determined by the 
results seen in the follow-up clinic. For 3 
years we have done a radical subtotal gas- 
trectomy, removing the pylorus and most of 
the lesser curvature of the stomach. We have 
reached this decision for the following reasons: 
recurring ulceration occurred in some cases 
with small gastric resections. The free hydro- 
chloric acid in the stomach is not decreased as 
certainly by a small as by a large gastric resec- 
tion. We have not encountered a single case 
of anemia which was not due to insufficient 
food or a badly balanced diet, the latter ex- 
plained in many instances by economic stress. 
Such patients readily responded to a proper 
diet with iron therapy. 

We have come to believe that there is no 
very great handicap arising from the small 
stomach. Such is compatible with comfort 
and efficiency, despite the diet, work, and 
environment of a laborer. The primary mor- 
tality in our series is not forbidding. This 
operation is followed by the lowest incidence 
of jejunal ulceration which we have experi- 
enced after any operative procedure. Table 
III shows the relative incidence of the vari- 
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TOTAL FLUID BALANCE 


300 
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Fig. 6. 


Service Dr RR Graham 


A graphic record of the balance between fluid intake, which includes that 


taken by all routes, and fluid output, which includes urinary output and fluid with- 


drawn through a duodenal tube. 


If the total fluid loss is greater than the intake, 


the volume of loss is recorded below the zero line, and if the fluid intake exceeds the 


loss, such volume of gain is recorded above the zero line. 


By means of this record it 


is easy to determine whether our method of procedure is maintaining an adequate 


fluid balance. 


ous operative procedures together with the 
mortality. The late results of gastric resec- 
tions for duodenal ulcer are tabulated in 
Table IV. 

An analysis of the results of gastric resec- 
tion reveals a low mortality. There were 3 
deaths. One was believed to be due to pul- 
monary embolus on the tenth day. This was 
a clinical diagnosis, as no autopsy was per- 
mitted. The 2 other deaths were the result of 
an error in interpreting the gross pathological 
lesion. Both were interpreted as being malig- 
nant, and a very radical operation was carried 
out. 

In the first case a diagnosis of pyloric 
carcinoma was made. The patient was an 
elderly male, admitted with coma and tetany 
from vomiting. After adequate pre-operative 
preparation, a gastric resection was carried 
out. He died of pneumonia, and had the cor- 
rect diagnosis of duodenal ulcer been made, 
only a gastro-enterostomy would have been 
done. In the second case an erroneous diag- 
nosis of carcinoma of the bile papilla was made 
and Whipple’s resection of duodenum and 
pancreas, with transplantation of the common 
bile duct, was carried out. The patient died 
of peritonitis. 

The mortality from a gastric resection for a 
recognized duodenal ulcer is very low. If we 
could exclude the 2 cases erroneously diag- 


nosed in the gross as carcinoma from our 
series of 131 cases, we could present statistics 
of 129 resections for duodenal ulcer with 1 
death from a pulmonary embolus, an accident 
which is apt to occur even with much more 
minor procedures. This would give an opera- 
tive mortality of 0.77 per cent. When it is re- 
called that our operative procedure is carried 
out only on patients who are suffering from a 
serious lesion, which, having resisted all non- 
operative therapy, leaves the patient seriously 
disabled, then some risk is justifiable. That 
such a low operative mortality can be indefi- 
nitely maintained is too much to hope. That 


TABLE IV.—LATE RESULTS OF 
GASTRIC RESECTION 


Total resections for duodenal ulcer.. 

Deaths (2.25%) 

Limited pylorectomy with Billroth I 
reconstruction. ... 2 
Recurrence: and both subseque ntly died of hemorrhage 

Limited pylorectomy and posterior Pélya . 

{Recurrence: re-operation, then further recurrence 

Limited resection and gastroduodenostomy ........ 

tRecurrence: re- -operation, and recurrence. 

Primary radical resection 
A jejunal ulcer was suspected clinically and radiograph- 

ically in January, 1937, but re-examination in Sep- 
tember, 1937, showed no radiographic evidence of the 
presence of ulcer, and the patient was suffering no 
digestive disturbance. 


2 
o 


*Two deaths were the result of too radical operation, 
erroneouely diagnosed as cancer. 
“hese 2 cases at present comfortable on medical regimen. 


as lesion was 
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Fig. 7. X-ray study of a short loop posterior gastro- 
enterostomy taken in the erect position, showing the 
stomach held up on the shelf of the gastrocolic omentum. 
Subsequent studies show the stoma to lie higher than the 
pyloric antrum, with resulting imperfect drainage of the 
stomach and ultimate development of a jejunal ulcer. 


it has been maintained over the period from 
the rst of July, 1929, to date is due to a very 
careful selection of patients for operation, 
careful and adequate preparation, and perfect 
co-operation between the medical, surgical, 
and operating room staffs, combined with a 
careful and prolonged postoperative super- 
vision of diet and work. The recurrences fol- 
lowing the Schoemaker or Billroth I type of 
operation have evolved for us a definite prin- 
ciple. In one case the ulcer base in the pan- 
creas was not removed, and in the second case 
a limited resection was done. We now believe 
that no type of resection accompanied by a 
gastroduodenal anastomosis should be car- 
ried out for a duodenal ulcer unless all the 
local pathological tissue, including the base of 
the ulcer, be excised. It thus becomes obvious 
that there will be practically no cases of duo- 
denal ulcer which require operative therapy 


Fig. 8. Details of Finney pyloroplasty in which the sto 
ma is large and extends below the entrance of the common 
bile duct. 


in which this procedure is applicable. In one 
instance with excision of a jejunal ulcer follow- 
ing a gastroenterostomy, the stump of stomach 
following a limited resection was anastomosed 
to the side of the descending duodenum. An 
anastomotic ulcer occurred in 6 weeks, and a 
massive hemorrhage occurred in 8 weeks after 
operation. Re-operation confirmed the clini- 
cal diagnosis of anastomotic ulcer. We have 
not used this type of reconstruction since. 
When a radical subtotal gastrectomy with 
removal of the pyloric antrum and most of the 
lesser curvature was the primary operative 
procedure, we have to date only one case with 
possible stomal ulcer. This diagnosis is based 
only on clinical and x-ray studies made in 
January, 1937. The patient is comfortable 
on diet, and was carrying on his responsi- 
bilities as a captain in charge of a large lake 
freighter, until lightning pains in his legs en- 
forced a rest. A repetition of his gastric and 
x-ray studies in September, 1937, showed no 
evidence of any organic lesion in his gastro- 
intestinal tract. Has his tabetic state any 
association with the possible stomal ulcer? 
In view of the foregoing data, when a pa- 
tient’s disability warrants a gastric resection, 
we have abandoned all procedures except a 
radical subtotal gastrectomy, with removal of 
most of the lesser curvature and the pyloric 
antrum. This we believe to be the correct 
surgical procedure for the young individual 
with a high free hydrochloric acid content in 
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Fig. 9. The application of the three forceps before the division of the duodenum, 
and the method of closing the duodenum. The application of the Schoemaker clamp 
is also shown and the method of outlining the stoma near the greater curvature. 


the stomach, no pyloric obstruction, no his- 
tory of massive hemorrhage, and a penetrating 
duodenal ulcer unrelieved by a non-operative 
regimen. Ogilvie, in a recent conversation, 
stated that he has had a disturbing incidence 
of jejunal ulceration following his cases of 
gastric resection in which the pylorus was left 
in situ. He is at the moment modifying his 
operative procedure. 

In short, for all gastric ulcers in which opera- 
tion is indicated, a subtotal gastrectomy with 
excision of the ulcer, is carried out. If the 
ulcer has invaded the pancreas or liver, the 
ulcer base is left undisturbed. We use a pos- 
terior gastro-enterostomy or a Finney pyloro- 
plasty for a scar stenosis at the pylorus—a 
Finney pyloroplasty in the middle aged or 
elderly patient with a penetrating ulcer who 
has never had a massive hemorrhage and who 
has a low free hydrochloric acid content in the 


stomach. Where massive hemorrhage has 
occurred from a duodenal ulcer, a subtotal 
gastrectomy is carried out, with ligature of 
the blood supply to the duodenum. In the 
young individual with a duodenal ulcer and 
obstruction, no massive hematemesis, and 
high free hydrochloric acid in the gastric con- 
tents, if operation be indicated, then a radical 
subtotal gastrectomy is advised. In duodenal 
ulcer occulta, a radical subtotal gastrectomy 
is carried out, the ulcer being left 77 situ, as any 
attempt at removal would be futile and dis- 
astrous. 

Where acute perforation of a duodenal ulcer 
has occurred, we believe that the surgeon’s 
sole responsibility is to save life. We have 
previously shown that the simple procedure of 
tying a free or pedunculated fat graft over the 
perforation is sufficient to accomplish this. 
The results obtained are shown in Table V. 
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Fig. 10. Scheme of dividing duodenum and separating 
the pyloric end of the stomach in the presence of a pene- 
trating posterior duodenal ulcer, preparatory to exterioriz- 
ing the ulcer. 


TABLE V.—ACUTE PERFORATED 


ULCERS 


DUODENAL 


Total number of cases. 

Deaths (3.3%). : : . 
Dead, pulmonary embolus on the tenth day 
Dead, cardiovascular accident on operating table. . 


In a total of 60 consecutive cases operation 
has been done, with 2 deaths. One death oc- 
curred on the tenth day from pulmonary em- 
bolus, and autopsy revealed healing at the 
site of perforation, and no peritonitis. The 
second death occurred in an elderly male while 
on the operating table, before the ulcer was 
closed. He was the victim of serious cardio- 
vascular disease, and we believe some cardio- 
vascular accident occurred which was the 
cause of death. No autopsy was permitted. 
These results have settled for us beyond all 
argument the proper technical procedure to 
carry out for an acute perforation of a duo- 
denal ulcer. 

The immediate pre-operative management 


Fig. 11. Method of closing duodenal stump and exterior- 
izing the base of penetrating posterior wall duodenal ulcer 
which has been left im situ and undisturbed. 


and preparation we believe to be of the utmost 
importance in safeguarding the patient during 
and immediately following the operation. We 
are firmly convinced no patient should be sub- 
mitted to a major operation immediately 
following a prolonged bed rest and dietetic 
therapy. Such patients should be discharged 
from hospital, and be up and out of bed for at 
least 3 weeks before returning for operation. 
Such a management has definitely decreased 
the mortality and complications of our opera- 
tions. 

When pyloric obstruction from a duodenal 
ulcer is present, suction drainage of the stom- 
ach through an indwelling duodenal tube pro- 
longed over 10 to 14 days, accomplishes a two- 
fold purpose: first, it permits restoration of 
tone in the overdistended stomach; second, it 
is accompanied by the disappearance of the 
edema in the gastric wall. If operation be 
undertaken when the gastric wall is edema- 
tous, infection is more prone to occur along 
the suture line. We believe the infection in 
the edema about a gastric ulcer to be much 
more serious than such accompanying a duo- 
denal ulcer. To free the gastric wall from 
edema is therefore most important in the prep- 





GRAHAM: SURGICAL PROCEDURES FOR GASTRIC 


TABLE VI.—DUODENAL FEEDING 


Grams 

(ream 99%... ..4560+% 
\itavose (Squibb’s)..... 
Whole milk 
(range juice (6 oranges). . 
Liver extract 
|}rewers’ yeast 
‘ihe whites of 6 eggs. 
Soak vitavose in orange juice. Cut egg whites into milk 
and cream. Mix with Dover egg beater. Add the liver 
extract very carefully and slowly, or it curdles. The 
brewers’ yeast is added just before using. 

This amount provides sufficient volume for 48 hours’ 
feeding. Contains:— 


Protein 


Fat 
Carbohydrate 
with a total caloric value of 2,640. 
This should be kept in a refrigerator until used. 


aration of the patient suffering a gastric ulcer. 
To accomplish this, x-ray examination should 
confirm the fact that the indwelling duodenal 
tube has entered the duodenum, in order that 
the stomach may be kept at rest. Feeding is 
carried out through the tube. Many mixtures 
may be used, but that shown in Table VI has 
proved efficient in our experience. 

This mixture is given in doses of 1 to 3- 
ounce volume throughout the 24 hours, and 
in addition 3,000 cubic centimeters of 10 per 
cent commercial glucose in saline is allowed to 
drip into the stomach by means of an intra- 
venous apparatus during the same period. 
This does not necessitate the patient being 
confined to bed, as the tube may be readily 
disconnected in order that the patient may 
take short walks about the hospital, and thus 
maintain general muscle tone. This regimen 
supplies 2,520 calories per 24 hours. 

After 3 weeks the edema in the stomach wall 
about the ulcer is definitely lessened. This 
can be confirmed by x-ray studies showing 
increased motility of the gastric wall about the 
ulcer. The safety of the operation is therefore 
much greater. During this period of prepara- 
tion it is necessary, in the patient suffering 
from pyloric obstruction from a duodenal 
ulcer, to supply fluid and nourishment by the 
intravenous administration of saline, glucose, 
and blood. Sufficient fluid must be adminis- 
tered to maintain a urinary output of 30 
ounces or more in 24 hours. When the anemia 
is severe, and not responding to iron and die- 


AND DUODENAL ULCER 281 


Fig. 12. Production of artificial edema in gastrohepatic 
omentum high on the lesser curvature, with the method of 
isolating and triple clamping the left gastric artery. 


tetic therapy, blood transfusion may be carried 
out. If the urgency for operation be great be- 
cause of persistence of bleeding, the continuous 
drip transfusion advised by Marriott is ad- 
mirable. 

Mr. Gordon-Taylor (9) has stressed, how- 
ever, that if massive drip transfusion be 
used as a pre-operative procedure on patients 
suffering from a severe hematemesis, it must 
be used immediately following the hemorrhage 
and operation undertaken as soon as a satis- 
factory hemoglobin level has been reached. 
We aim to raise the hemoglobin to 80 per cent 
before operation, and the transfusion is con- 
tinued during and after the operation. His 
experience with this method of dealing with a 
severe hemorrhage accompanying a gastric or 
duodenal ulcer has been most happy. How- 
ever, in instances in which he has deferred the 
drip transfusion until many days following the 
hemorrhage, when secondary anemia, with 
its associated disturbances, has become well 
established, the results have been disastrous, 
even though a high level of hemoglobin had 
been attained before operation. We have, 
however, on many occasions carried out ex- 
tensive gastric operations on patients with a 
low hemoglobin. This is possible if a severe 
degree of anemia has persisted for some weeks, 
in order that the patient’s metabolic processes 
may adjust themselves to a low level of hemo- 
globin. It then becomes possible to do exten- 
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Fig. 13. Method of closing the newly formed lesser curvature. The frill remaining 
after removal of half the clamp is oversewn and buried with a second layer of con- 


tinuous catgut and reinforced with interrupted silk. 


Preparation for a posterior 


Pélya reconstruction by uniting the lateral cut margin of the posterior layer of the 
lesser sac by interrupted sutures to the posterior wall of the gastric remnant. The 
method of suturing the remnant of the gastrocolic omentum over the duodenal stump to 


make a more secure closure is also shown. 


sive operations in the presence of an estab- 
lished and severe anemia which would be dis- 
astrous if undertaken soon after the develop- 
ment of even less severe anemia. 

After a massive hematemesis, when the ac- 
tual gross bleeding has ceased, we give food 
by mouth. The volume and caloric value of 
the food is rapidly increased until within 4 or 
5 days the patient is taking the full ward diet, 
containing an abundance of animal protein, 
the only refinement being that the vegetables 
are puréed and the meat and fowl put through 
a mincer. We have no instance in which we 
considered this procedure to initiate further 
hemorrhage. The value of this type of high 
caloric diet containing an abundance of animal 
protein, in the therapy of patients who have 
suffered a massive hemorrhage, we believe is 
beyond question. It increases the hemoglobin 


in a manner which, in our experience, was im- 
possible with previous ulcer diets (Fig. 4). 
A further pre-operative preparation which we 
believe to be of value is to accustom the pa- 
tient to the presence of an indwelling duodenal! 
tube. All patients who are being operated 
upon for gastric or duodenal ulcer are sent to 
the operating room with a duodenal tube in 
the stomach. 

Because following partial gastrectomy, 
peristaltic contraction is abolished in the 
resected stomach, and because edema is pres- 
ent in a varying degree about the suture line, 
there is in some instances a temporary delay 
in gastric emptying. A gross postoperative 
gastric retention may be present in the ab- 
sence of vomiting. In order that there should 
not be an undue amount of gastric retention, 
a careful chart is made of the fluid intake an« 
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Fig. 14. The use of the two stay sutures to prevent axial rotation of jejunum; also 
the insertion of pursestring sutures to hitch proximal jejunum well up on the lesser 
curvature, thus preventing gastric contents from emptying into proximal jejunal loop. 
Clamps are shown at the anastomosis for clarity, but we prefer to dispense with 


clamps, as they are too traumatic. 


output in the stomach. Suction through the 
tube empties the stomach at frequent inter- 
vals. This prevents any undue strain on the 
suture line from overdistention of the resected 
stomach. Further, it prevents an increase of 
the edema in the stomach wall which is always 
associated with gastric retention. The fluid 
intake and output from the stomach is re- 
corded on a graphic chart (Fig. 5). The total 
fluid balance is also recorded and expressed 
graphically on a chart (Fig. 6). This total 
fluid balance is determined by estimating the 
intake as the total fluids administered by 
mouth, rectum, interstitially, or intraven- 
ously. The fluid output is estimated as the 
fluid which has been withdrawn from the 
stomach in addition to the urinary output. 
This obviously neglects fluid loss by respira- 
tion and perspiration, but if sufficient fluid is 
administered to ensure a urinary output of 


30 Ounces or more in 24 hours, the patient is 
definitely protected against dehydration. If 
normal emptying of the stomach be unduly 
delayed over 5 or 6 days, we believe that 
edema about the suture line is an important 
contributing cause. Following the suggestion 
of Ravdin, we give such patients a transfusion 
of 500 cubic centimeters of citrated blood, for 
the sake of the serum protein which they re- 
ceive. This procedure has, on occasions, 
given most spectacular results, even though 
with the methods available we had not been 
able to demonstrate a low serum protein. 

The anesthesia we believe to be important. 
If the patient be elderly, or very markedly 
undernourished, a preliminary sedative of 
morphia and hyocine followed by an abdomi- 
nal wall block with one-half per cent novocain, 
accompanied by splanchnic anesthesia after 
the method of Braun, is the procedure of 
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choice. In the more robust individual, we 
represent the minority who favor spinal anes- 
thesia. We use nupercaine. ‘Our experience 
with this type of anesthesia, administered and 
supervised by an expert anesthetist, has been 
most happy. The meticulous dissection and 
freedom from operative trauma possible with 
this procedure is of great advantage to pri- 
mary healing, with a minimum of tissue reac- 
tion and wound pain. 

We have for many years made a practice of 
giving a citrate blood transfusion of 500 cubic 
centimeters volume during the operation 
whenever a gastric resection has been per- 
formed. This has not been associated with 
any regrets. The satisfactory convalescence 
which our patients experience we believe to 
be due in part at least to this procedure. 

While chest complications follow all types 


Fig. 15. The completion of the retrocolic 
anastomosis, the medial layer of gastrocolic 
omentum being sutured to the anterior wall of 
the stomach. The duodenal stump is covered 
with fat and the diagram (inset 3) shows the 
proximal jejunal loop well sutured on the newly 
formed lesser curvature, showing how the dis- 
charge of gastric contents must go into the 
distal jejunal loop. 


of anesthesia, we believe that the absence of 
constricting abdominal dressings, and the 
elimination of heavy retention sutures in the 
abdominal wall, enabling the patient to 
breathe freely and with less pain, is of real 
value. Expert nursing, which includes rolling 
the patient from side to side every 2 hours, 
and stimulating overbreathing by having the 
patient frequently inhale carbon dioxide for 
the first 48 hours following operation, will de- 
crease greatly the incidence and seriousness of 
the postoperative chest complications. A 
serious pneumonia is now an infrequent post- 
operative complication. 

A detailed account of all the technical pro- 
cedures is quite superfluous. There are, how- 
ever, a few procedures which we have found of 
value in gastric operations. In the perform- 
ance of a posterior gastro-enterostomy, we are 
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impressed with the value of a long proximal 
jejunal loop. If a short or no-loop type of 
operation be done, particularly in a long- 
waisted, visceroptopic individual, the stoma 
in the erect posture is held up to a higher level 
than the greater curvature of the stomach. 
This results in an imperfect emptying of the 
pyloric antrum, and can readily be demon- 
strated by x-ray studies (Fig. 7). The impor- 
tant technical procedure in a satisfactory 
Finney pyloroplasty is a thorough mobiliza- 
tion of the descending duodenum. By incising 
the peritoneum lateral and parallel to the 
long axis of the second portion of the duo- 
denum, this may be readily accomplished 
without trauma or blood loss. The stoma 
should be ample, and should reach a level dis- 
tal to the entrance to the common bile duct or 
the ampulla of Vater (Fig. 8). Observance of 
these 2 points is essential to achieve the results 
of which this operation is capable. Since we 
have come to appreciate these details, and 
have learned how to mobilize the duodenum 
easily and safely, we are increasing the appli- 
cation of this operation. 

In a subtotal gastrectomy, the lesser sac is 
opened below the greater curvature. This en- 
ables the identification and protection of the 
middle colic artery. As the division of the 
anterior layer of the lesser sac is carried to- 
ward the duodenum, the division by knife dis- 
section of the reflection of the peritoneum onto 
the posterior wall of the pyloric antrum, to- 
gether with the division of the peritoneum on 
the medial and lateral sides of the descending 
duodenum and duodenal cap, exposes ade- 
quately the duodenal blood supply and thor- 
oughly mobili: -s the first portion of the duo- 
denum. This latter we believe is of the utmost 
importance in permitting an efficient closure 
of the duodenal stump and eliminating duo- 
denal fistulas. The pyloric vessels and the 
duodenal branch of the pancreaticoduodenal 
artery are triple clamped and divided in such 
a manner as to leave two clamps on the stumps 
of the vessels. This permits of placing with 
ease and accuracy, on the proximal portion 
of the vessels, two ligatures, and does much 
to prevent accidental hemorrhage. 

Shenstone’s method of closing the duo- 
(enum is accomplished simply, by virtue of 
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Fig. 16. Details of the end-to-end gastroduodenal anas- 
tomosis as originally suggested by Schoemaker. 


the free mobilization (Fig. 9). Three Kocher 
hemostats are placed across the duodenum 
just distal to the pyloric sphincter. Division 
of the duodenum is made, leaving 2 forceps 
on the stump. One of these is removed, and 
the frill of crushed duodenum oversewn. The 
second clamp is then removed, and with the 
same suture a second row of sutures is inserted 
which effectively imbeds the first row. If the 
first suture of this second layer is placed paral- 
lel to the long axis of the duodenum and then 
continued as an over and over stitch, it invagi- 
nates the corner very well, and the opposite 
corner is closed by ending the over and over 
stitch as a purse string. A third row of inter- 
rupted sutures of fine silk tied over the fatty 
remnant of the gastrocolic omentum com- 
pletes a very satisfactory closure. 

Occasionally a posterior wall duodenal ulcer 
is large and penetrating into the pancreas. 
Under such circumstances the duodenum is 
opened laterally just distal to the pyloric 
sphincter, and the stomach and duodenal cap 
trimmed away, thus leaving the ulcer base 
undisturbed (Figs. 10 & 11). The mucous 
membrane of the duodenum is closed by an 
over and over suture, and thus exteriorizes 
the ulcer base. A second layer of over and 
over serous to serous suture reinforces the 
closure. 

With interrupted silk sutures approximat- 
ing the peritoneum over the pancreas and 
the peritoneum of the lateral wall of the 
duodenum, the closed stump is forced into 
the ulcer base, and the whole area is thus 
reperitonealized. This not only assures ade- 
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quate closure of the duodenal stump, but also 
protects the general peritoneal cavity should 
any pancreatic secretion leak from the ulcer 
base, as such would readily find its way into 
the lumen of the duodenum. When the duo- 
denum is adequately closed, the pyloric end 
of the stomach which had previously been 
wrapped in gauze and tied with hernia tape, is 
carried to the left. Sharp knife dissection and 
division of the peritoneal reflection of the lesser 
sac onto the fundus of the stomach will free 
the stomach to a remarkable degree. Injec- 
tion of the gastrohepatic omentum above the 
lesser curvature just distal to the esophagus 
with 20 cubic centimeters of 14 per cent novo- 
cain accomplishes two purposes (Fig. 12)— 
first, the straining and vomiting which occa- 
sionally accompany the necessary traction of 
the lesser curvature at this stage of the opera- 
tion are eliminated. Second, the artificial 
edema produced permits the easy and blood- 
less isolation of the left gastric artery from the 
lesser curvature of the stomach. This artery 
is triple clamped and doubly ligated in a man- 
ner similar to that used in controlling the duo- 
denal blood supply. The application of a 
Schoemaker clamp enables a safe and radical 
excision of the lesser curvature, the size of the 
gastric stoma at the greater curvature being 


determined by the application of crushing 
forceps with blades 2 inches long (Fig. 9). 
The closure of the lesser curvature is accom- 
plished by oversewing the frill remaining after 
removal of the outer half of the Schoemaker 
clamp and burying this line of suture by a 
second over and over continuous catgut su- 


ture. A third layer of interrupted fine silk 
sutures completes the closure of the newly 
formed lesser curvature (Fig. 13). The resto- 
ration of continuity of the gastro-intestinal 
tract may be accomplished either by an 
anterior or a posterior Pélya. If the former is 
employed, an enteroenterostomy should not 
be carried out. It is unnecessary and nullifies 
whatever virtue there may be in the intimate 
contact of the biliary, duodenal, and pan- 
creatic secretion with the gastric contents. 
Axial rotation of the jejunum in gastro- 
jejunal anastomoses is responsible for many 
of the mal-functioning stomas. We have been 
amazed how easily and unwittingly such ro- 
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tation is accomplished, even when one is on 
guard against such an eventuality. We have 
found that an interrupted stitch placed be 
tween the stomach and jejunum at either end 
of the proposed stoma, and held so as to pro 
duce tension along the proposed suture linc 
during the completion of the anastomosis, 
will prevent such a technical error (Fig. 14). 
One or two pursestring sutures holding the 
proximal limb of the jejunum over the distal 
inch of the newly constructed lesser curvature 
accomplish 2 purposes: first, they secure 
against leakage at the angle formed between 
the reconstructed lesser curvature and the 
jejunum. Second, they prevent the stomach 
from discharging its contents into the proxi 
mal jejunal loop (Fig. 15). If the resection be 
carried out for a gastric instead of a duodenal 
ulcer, we choose, when conditions permit, a 
restoration of gastro-intestinal continuity by 
the Schoemaker technique. Instead of closing 
the duodenum, a single non-crushing clamp 
controls the duodenal stump until the opera- 
tion has proceeded to the completion of the 
closure of the new lesser curvature. Then an 
end-to-end anastomosis is carried out between 
the stoma at the greater curvature of the 
stomach and the duodenum (Fig. 16). The 
line of anastomosis is then encircled by the 
remnant of the fat-containing gastrohepatic 
omentum. 

This insures a safe and satisfactory union. 
A meticulous and accurate closure of the ab- 
dominal wall, with the elimination of heavy 
retention sutures in the skin, completes 
the operation. The dressing is simply a strip 
of gauze held over the wound with mastisol. 
This eliminates all constricting abdominal 
binders. 

Water by mouth is allowed frequently, as 
soon as the patient is returned to bed, not 
more than an ounce being given at one time. 
Other food is withheld until gastric emptying 
has been satisfactorily established. In 8 to 
10 days after this period, the diet has been 
increased until it becomes a non-residue diet 
containing adequate animal protein, the vege- 
tables being puréed and the meats put through 
a mincer. Careful supervision of the conva- 
lescence, and the observance of a sound medi- 
cal regimen for 6 months after operation are 
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essential. Tobacco should be permanently 
dispensed with. 


SUMMARY AND CONCLUSIONS 


1. In duodenal ulcer, surgical therapy be- 
comes necessary only if the complications of 
perforation, penetration, stenosis, or recurrent 
hemorrhage are present. 

2. Operation for benign gastric ulcer will 
rarely be necessary if Cleaver’s method of 
medical regimen is instituted. 

3. Operation must secure relief of symp- 
toms, restored efficiency, and the greatest 
possible security against recurrence of ulcera- 
tion. 

4. A consideration of the site of the ulcer 
and the character of the gross pathological 
lesion, together with the accompanying bio- 
chemical and physiological disturbances, is 
essential in determining the optimum opera- 
tive procedure for the individual patient. 

5. An operation must decrease the free 
hydrochloric acid content of the stomach, 
relieve gastric and duodenal spasm, establish 
efficient gastric emptying, include the excision 
of all gastric ulcers, and ligature of the blood 
supply of the duodenum in the cases in which 
a duodenal ulcer is accompanied by massive 
hemorrhage. 

6. The optimum operation for any patient 
is based upon the following data: the age of 
the patient; the results of fractional gastric 
analysis; the presence or absence of pyloric 
stenosis, if stenosis be present whether due to 
scar or edema; the site of the ulcer; and the 
degree of self-discipline which the patient has 
achieved. 

7. In a patient suffering a duodenal ulcer 
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with scar stenosis, we advise a posterior gas- 
tro-enterostomy or a Finney pyloroplasty. 
If there is no pyloric stenosis, in an elderly 
patient with a low free hydrochloric acid and 
no massive hematemesis, we do a Finney 
pyloroplasty. In all other indications for 
operation for duodenal ulcer we do a radical 
subtotal gastrectomy, with removal of the 
pyloric antrum. 

8. A subtotal gastrectomy with excision 
of the ulcer is the procedure of choice when 
operation is required for a gastric ulcer. 

g. In an acute perforation of a duodenal or 
gastric ulcer, simple closure as outlined is all 
that is necessary to save the patient’s life. 

10. Pre-operative and postoperative safe- 
guards are enumerated. 

11. Important technical details of the vari- 
ous operative procedures are outlined. 
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LESIONS :‘OF THE INTERVERTEBRAL DISC AND 


LIGAMENTA FLAVA 


_Clinical and Anatomical Studies 


HOWARD C. NAFFZIGER, M.D., VERNE INMAN, M.D., and 
JOHN B. de C. M. SAUNDERS, F.R.C.S. (Ed.), San Francisco, California 


VER a period of years much specula- 
tion has centered about the mech- 
anism responsible for low back pain 
in that group of patients in whom 

a diagnosis has been made of disorders of the 
sacro-iliac joint, the lumbosacral region, or 
both. Moreover, most of these patients have 
shown no x-ray evidence of abnormality, and 
such cases have been fruitful sources of debate 
and argument as to the underlying cause of the 
disability. As might be expected when no well 
defined pathological changes are recognizable, 
the treatment has not been satisfactory. At 
various times attention has been directed pri- 
marily to the removal of focal infections, and 
again to the correction of what were consid- 
ered to be skeletal or postural strains with 
various functional disturbances. 

While such symptoms may be produced by 
a variety of causes, attention to two structures 
concerned in the production of these symp- 
toms—the intervertebral discs and the liga- 
mentum flavum—will demonstrate the source 
of a considerable number of them. Either an 
injury to the intervertebral discs or a thicken- 
ing of the ligamentum flavum, or both, may 
be responsible. Displacements of portions of 
the intervertebral discs, particularly the cen- 
tral portion which herniates backward into 
the spinal canal, and injury to the ligamentum 
flavum with subsequent thickening and fi- 
brosis, can be demonstrated pathologically. 

- The patients in whom these changes have 
been found are not ordinarily those with mild 
or transient pain. We have, in fact, seen a 
number selected from many others because of 
the intractable character of their pain, which 
had resisted varied forms of treatment. Most 
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of our patients were referred by orthopedi: 
surgeons after prolonged efforts had been madc 
to give relief. Strapping, postural exercises, 
massage and baking, plaster casts and jackets, 
traction, fasciotomy (Ober), and even lum- 
bosacral and sacro-iliac fusions had been tried. 
These are mentioned to indicate that the 
patients in the group which we are discussing 
have had severe and really intractable pain. 
It is our experience that when such a group of 
selected patients is studied, the incidence of 
displacement of a portion of an intervertebral 
disc or enlargement of the ligamentum flavum, 
or both, will be found to be very high. 

We have again reviewed and investigated 
anatomical factors bearing on these lesions 
and the mechanisms involved. From the liter- 
ature and from recent detailed dissections by 
Drs. Verne Inman and John Saunders of the 
University of California staff, certain im- 
portant relationships have evolved. 

Owing to the great interest which has been 
displayed in recent years with regard to lesions 
affecting the interyertebral disc, it is hardly 
necessary to give e«re more than a very brief 
outline of the si. cture of this important 
organ, an outline nec.ssary as a preliminary to 
a discussion of the ligamenta flava, inter- 
vertebral canal, spinal nerves and injuries 
related to them. 

The space between each two vertebral 
bodies is occupied by the intervertebral fibro- 
cartilaginous disc. The intervertebral discs 
vary in vertical thickness in different parts of 
the vertebral column. They are thinnest from 
the third to the seventh thoracic vertebra and 
thickest in the lumbar region. In both lumbar 
and cervical regions each disc is thicker 
anteriorly than posteriorly, in this wise assist- 
ing in the production of the anterior convexi- 
ties which characterize the vertebral column 
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in these regions. In the thoracic region, the 
reverse occurs in correspondence with its an- 
\crior concavity. Apart from variation in 
detail, the anatomy of each intervertebral 
disc is essentially the same. 

Each individual disc consists essentially of 
hree parts. First, a circumferential portion 
ormed for the most part of oblique and spi- 
rally arranged fibers passing from one vertebra 
io the other, but exhibiting regionally great 
variations, no doubt associated with varia- 
‘ion in function. In section this portion is 
irranged in a series of concentric lamella and 
has received the name annulus lamellosus or 
librosus. The annulus is firmly attached into 
the substance of the adjacent bone by means 
of the so called fibers of Sharpey and may be 
regarded, for practical purposes, as equivalent 
to the capsule of the joint. It is supported 
anteriorly by the anterior longitudinal liga- 
ment and posteriorly by the posterior longi- 
tudinal ligament. The anterior longitudinal 
ligament is a wide, well defined structure 
exhibiting, characteristically, expansions at 
the level of the discs. On the other hand, the 
posterior longitudinal ligament is a poor, ill 
defined structure supporting the disc only in 
the middle line and often displaying defi- 
ciencies where it is related to the disc. It is 
important to note that posterolaterally on 
either side where the disc comes into relation- 
ship with the intervertebral foramen, it is 
unsupported by any extrinsic ligamentous 
structure. In these regions the disc frequently 
bulges backward to oce oy a considerable 
portion of the lower half . this foramen. 

Second, a soft, pulpy, elastic portion ap- 
proximately occupying the center of the disc 
and constituting what is known as the nucleus 
pulposus. This pulpy center is of peculiar 
functional significance. It has arisen in part 
from the primitive axis about which the em- 
bryo has developed—the notochord. In the 
healthy disc it possesses a considerable inher- 
ent turgor and elasticity and because of these 
properties it serves to distribute pressure over 
the vertebral body. It can be most nearly 
described as an elastic ball-bearing, changing 
in shape and position under functional de- 
mands, and so distributing and absorbing the 
mechanical shocks to which the spine is con- 
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tinually subjected. In the lumbar region the 
nucleus pulposus is placed a little dorsal to 
the center of the disc, and in flexion it tends to 
move in a still more dorsal direction. 

Third, the fibrocartilaginous disc is bounded 
above and below by cartilaginous plates which 
cover the bearing surfaces of the contiguous 
centers. These cartilage plates, though re- 
garded by some as analogous to the articular 
cartilages of other bones, really constitute an 
integral part of the disc, bounding it above 
and below so that it possesses a drum-like 
form. This conception we owe to Schmorl. 

We know of no adequate detailed anatomi- 
cal description of the ligamenta flava. They 
consist predominantly of yellow elastic tissue 
and join adjacent laminz and articular proc- 
esses. Whereas the ligamentum flavum is a 
continuous structure, it is convenient both for 
descriptive and clinical reasons to subdivide 
it into two portions. The medial half, the 
broader and thicker part of the ligament, is 
attached to the contiguous lamin and may 
with advantage be called the interlaminar 
portion. The thinner lateral half is less wide 
and tapers off as it extends laterally. It is 
attached predominantly to the articular proc- 
esses and is related to the interarticular joint 
and capsule. This part will be referred to as 
the capsular portion. This division into inter- 
laminar and capsular portions is suggested by 
some difference in direction of the fibers of the 
two parts. The fibers of the interlaminar part 
are vertical in position, whereas those of the 
capsular portion run obliquely downward and 
laterally (Fig. 2). 

The interlaminar portion is attached inferi- 
orly to the upper border of the lamina below. 
This attachment is indicated on the bony 
specimen by a well defined groove (Fig. 1, 
inset), the anterior margin of which variously 
exhibits sharp, thin plaques or spicules of bone 
which extend up into the anterior face of the 
corresponding ligament. These spicules are 
variable in size, number, and position and may 
perhaps be regarded as ossification in the liga- 
mentum flavum, but we have noted that they 
are attached to the lamina and are more in the 
nature of an ossific extension from the bony 
attachment. Calcareous matter has been ob- 
served in the ligamentum flavum removed at 
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Fig. 1. 


Groove for inferior 
~attachment of 
J ligamentum flavum 


Frontal view of the articulated lumbar spine. The verte- 


bral bodies have been removed at their junction with the pedicles, 
thus permitting examination of the dorsal wall of the bony vertebral 


canal. 


operation, and, in our opinion, this is in part 
nothing but ossific matter derived from these 
spicules which must necessarily be fractured 
from their attachments when the ligament is 
surgically removed. 

Superiorly, the interlaminar portion is at- 
tached to a well defined, irregular and rough 
area, occupying the lower half of the lamina 
(Fig. 1). This area is separated from the 
smooth upper half of the lamina by a sharp 
ridge. The ridge characteristically exhibits a 
small bony spicule at the junction of the 
attachments of the interlaminar and capsular 
portions, but the bony plaques found below 
have not been observed at the upper attach- 
ment. Owing to this arrangement, the inferior 
half of each lamina is excluded anteriorly from 


the neural canal and the upper smooth half of 
the lamina alone is directly related to the 
spinal dura. The medial end of the interlami- 
nar portion blends with its fellow of the 
opposite side in the midline at the base of the 
spinous process. Laterally, each interlaminar 
portion is continuous with, and almost in- 
separable from, the capsular moiety, except 
for the difference in direction of the fibers of 
the two parts. The interlaminar portion is for 
the most part a direct posterior relation of 
the spinal dura. 

The capsular portion is attached below to a 
groove (Fig. 1) which extends along the 
periphery of the inferior articular process to a 
point a little beyond the intervertebral fora- 
men. Above, the ligament is attached to the 
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Sulcus nervi spinalis 


Ligamentum flavumdy (ig 


Junction of 
interlaminar 
and capsular 
portions o 
ligamentum 
flavum 


Fig. 2. 
the vertebral canal in the lumbar region. The attachments 
and extent of the ligamenta flava are clearly shown. 


Dissection of the right posterolateral wall of 


inferior border of the pedicle and lies just 
below the groove for the spinal nerve (Fig. 2) 
which is found on the inferior aspect of this 
structure. Laterally the ligament, considera- 
bly attenuated, blends with the capsule of the 
interarticular joint, some little distance lateral 
to the intervertebral foramen. This portion of 
the ligament excludes the joint from the neural 
canal and from the lower half of the inter- 
vertebral foramen. 

The intervertebral foramina of the lumbar 
region are of special clinical significance and 
will receive major consideration here. The 
bony foramen or the foramen as visualized by 
x-rays, is approximately the shape of an 
inverted pear. This description scarcely holds 
for the fifth lumbar foramen which is more 
oblique and irregular, as is likewise, though to 
a lesser extent, the fourth. In x-ray examina- 
tions it is observed that the shape of the fora- 
men changes with alteration in position, being 
larger and more elongate in flexion. Its upper 
boundary, formed by the pedicle and, more 
anteriorly, by the lower part of the vertebral 
body of the upper of the two contiguous 
vertebrae, is deeply notched (inferior verte- 
bral notch). The spinal nerve, closely applied 
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Fig. 3. Dissection of the third and fourth lumbar inter- 
vertebral foramina, viewed from within the vertebral canal. 
The apposition of the intervertebral disc and ligamentum 
flavum obliterates the inferior half of the bony foramen. 
The spinal nerve leaves through the upper half of the bony 
foramen. Note the relationship of the outlined nerve to the 
sulcus between the ligamentum flavum and the disc at 
the foramen above that of its exit. 


to the medial surface of the pedicle, grooves 
this structure, forming the sulcus nervus spin- 
alis (Fig. 2). This sulcus, in the case of the 
upper lumbar foramina, extends onto the 
inferior aspect of the pedicle at the apex of 
the inferior vertebral notch. At the fifth lum- 
bar foramen and to a lesser extent at the 
fourth, the sulcus extends obliquely forward 
for some distance outside of the foramen, 
grooving the root of the pedicle, base of the 
transverse process, and adjacent body. In 
consequence, the fifth lumbar nerve, which 
has a very oblique anterior and downward 
inclination, is almost completely overhung by 
bone and lies close in to the lateral side of the 
body. It is important to recognize that the 
spinal nerves of the lumbar region occupy only 
the uppermost portions of their respective 
intervertebral foramina, closely applied to the 
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Fig. 4. A dissection exposing the vertebral canal and its contents in the lumbosacral 
region by removal of the vertebral bodies. The lateral relations of the spinal theca and 
the course of the spinal nerves through the intervertebral foramina are shown. 


inferior aspect of the pedicle, and bear no 
direct relationship to the lower half of the 
foramen. The relationship of nerve to inter- 
articular joint is very slight, occurring only at 
the most lateral part of the joint. At this 
point the nerve is no longer within the fora- 
men proper, but at its wide and funnel-like 
exit. 

The lower half of the foramen is bounded 
below by the shallower superior vertebral 
notch on the upper aspect of the pedicle 
below. This portion of the foramen is narrow 
(Fig. 3) and bounded anteriorly by the back- 
ward protrusion of the intervertebral disc and 


posteriorly by the forward bulging of the liga- 
mentum flavum, due to partial offsetting of the 
inferior articular process. With the soft tissues 
intact, this portion of the foramen is little 


more than a slit. In some instances these 
structures are in actual contact. 

On the medial side of the lower half of the 
intervertebral foramen, the apposition of the 
backward bulging intervertebral disc and the 
forward protrusion of the ligamentum flavum 
create a definite sulcus (Fig. 3). This sulcus 
is related to the spinal nerve. Due to indi- 
vidual variations, the nerve may be lying at 
this point, within the dural sac, as is mort 
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usual, or be about to emerge from the sac, or 
may have just emerged, enclosed within its 
own sheath. It should be recognized that the 
nerve, no matter what relation it bears to the 
dural sac, is lying at this point in the sulcus 
between the intervertebral disc and the liga- 
mentum flavum on the medial aspect of the 
lower half of the intervertebral foramen above 
that which gives it egress. Furthermore, the 
nerve is relatively fixed in this region because 
of its proximity to its point of emergence, 
although lying within the spinal dura. It has 
also been observed that the spinal theca in 
this region is normally slightly indented (Fig. 
4) by the disc anteriorly and the ligament 
posteriorly with the nerve occupying the in- 
terval. These intimate relationships are of the 
greatest importance, for in this position the 
nerve is peculiarly vulnerable to encroach- 
ments by either the ligamentum flavum or the 
intervertebral disc, or both. 

Protrusions from the posterolateral portion 
of the intervertebral disc may encroach upon 
the intervertebral foramen or protrude poste- 
riorly and involve the nerve passing to the 
foramen below, in the latter case deforming 
the spinal theca at the level of the inter- 
vertebral disc above the foramen of the nerve 
involved. 

We have had the unique opportunity of 
examining, postmortem, an instance of en- 
largement of the ligamentum flavum and 
observing its precise relationships. This ex- 
ample was found in the course of dissection on 
cadaver material and in consequence no his- 
tory is available. The lesion occurred at the 
level of the lumbosacral junction on the left 
side, The ligamentum flavum was considera- 
bly enlarged, rough, irregular, and nodular. 
It protruded forward, impinging on the first 
sacral nerve. The nerve was found almost 
buried in the sulcus between the enlarged 
ligament and the corresponding disc. 

The relative violent forces which act upon 
the spinal column are perhaps not sufficiently 
well appreciated. The column itself, freed of 
muscles, maintains a state of equilibrium to 
which it tends to return when a deforming 
force is applied. This equilibrium is established 
by two forces necessarily equal, but acting in 
opposite directions. One of these forces is 
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expansive and tends to separate the verte- 
bral bodies. It depends upon the turgor of 
the intervertebral discs. This force has been 
experimentally ascertained in the cadaver, 
by Petter, to approximate 30 pounds in the 
individual discs of the lumbar region. The 
other force is tensile and resists separation of 
the vertebral bodies. It depends upon the 
various ligaments such as the annulus lamel- 
losus, the anterior and posterior longitudinal, 
the interspinous, the supraspinous, and inter- 
transverse ligaments. The elastic nature of 
these forces permits of spinal movements. 
When these forces are liberated by separation 
of the neural arches from the bodies, the 
expansile force residing in the nucleus pul- 
posus elongates the anterior part of the col- 
umn while the tensile force of the various 
ligaments of the neural arches shortens the 
posterior portion. The change approximates 
10 per cent of the total length of the column. 
These intrinsic forces, together with the pri- 
mary and secondary curves, give to the column 
its extraordinary resiliency. 

Under functional stress, the pressure exerted 
upon and distributed through the lumbar 
vertebr and intervertebral discs must be 
enormous. They must, of course, carry the 
superincumbent body weight. Furthermore, 
in lifting a weight, the lumbar region carries 
the brunt of the pressure attendant upon use 
of the spinal column as a lever of the third 
class. We have estimated by analysis of the 
force vectors, resultant upon the lower lumbar 
discs in lifting a weight of 50 pounds, that this 
pressure amounts, under average conditions, 
to about 500 pounds. Under other conditions, 
there are fleeting periods during motion in 
which the pressure is considerably in excess of 
this rough estimate. In addition, when the 
spine is flexed, the nucleus pulposus in the 
lumbar region migrates dorsally, tension is 
thrown upon the posterior portion of the 
annulus and, if some rotation should accom- 
pany flexion, the annulus is further subject to 
torsional stresses. The magnitude of these 
forces, the dorsal migration of the nucleus, the 
stresses thrown upon the posterior part of the 
annulus, no doubt account for the greater 
frequency of dorsal herniations in the lower 
lumbar region. These are sufficient to account 
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for herniation, in a normal disc, from a single 
trauma. In others, repeated trauma of the 
discs with attendant weakening of the annulus, 
or in those with such degenerate changes as 
we have often observed, these forces alone 
would serve as an adequate cause of hernia- 
tion. It should be further noted that, in 
reaching forward to one side, the anatomical 
arrangement in the lumbar region is such as 
to limit that rotation which so freely occurs in 
the thoracic segments. This limitation forces 
lateral bending in the lumbar region, which 
puts the major stress on the posterolateral 
portion of the annulus and ligamentum flavum 
of the contralateral side. Such a mechanism 
would readily account for the unilaterality of 
lesions to one or both of these structures oc- 
curring in the neighborhood of the interver- 
tebral foramen and involving, in the case of 
the ligamentum flavum, its capsular portion. 

It is many years since Virchow demon- 
strated that, in flexion of the spine, the lumbar 
region contributes very little to the movement 
except in that the curve is obliterated and the 
segment becomes straight. This limitation of 
movement is in contrast to that which occurs 
in extension. Phylogenetic history in the 
adoption of the orthograde position, evidences 
the enormous development of the sacrospi- 
nales muscles necessary for the maintenance of 
the erect posture. These muscles have their 
point d’appui on the lower thoracic cage and 
thoracic spine. They play over, rather than 
on, the lumbar segments. The lumbar spine 
may be regarded, in consequence, as a single 
lever. It is apparent that, should the lumbar 
spine develop an anterior concavity, the tend- 
ency would be for the sacrospinalis muscle to 
approach the axis of the lumbar spine. Such 
an approach would place the muscle in a 
position of mechanical disadvantage for pro- 
tection of the spine, or for recovery from the 
hyperflexed position. The difficulty of lifting 
a heavy weight with the fully flexed spine is a 
familiar observation. Likewise when the spine 
is forced into hyperflexion its integrity is no 


/ longer fully guarded by the musculature and 


strain is thrown upon the dorsal ligaments and 
ligamentum flavum, notably the interlaminar 
portion. Such a mechanism sufficiently ex- 
plains injuries to the ligamentum flavum. The 
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association of lateral bending with forward 
flexion in producing unilateral lesions has al- 
ready been discussed. 

It has been pointed out that structurally 
the ligamentum flavum consists predominant- 
ly of elastic tissue and is normally under 
tension. When torn or injured, its fibers 
retract. Healing occurs by scar formation. 
That such scars should undergo hypertrophy 
is not surprising. Numerous examples of such 
hypertrophies can be observed in other situa- 
tions. They characteristically occur in such 
regions where movement is unavoidable and 
free, such as on certain parts of the abdominal 
wall and in the neck. The persistent stimula- 
tion of healing wounds results in excess of 
fibrous connective tissue, and hypertrophy is 
greatest where movement is most. Greig 
pointed out that such hypertrophied scars are 
not true keloids but a local response to stimu- 
lation and that they are merely hypertrophied 
cicatrices. Once injury and scar formation 
occur in the ligamentum flavum, there can be 
no question that the factor of movement is 
continually operative, resulting in hypertro- 
phy of the cicatrix. These conclusions are 
confirmed by the appearances of every exam- 
ple of hypertrophy of the ligamentum we 
have been able to examine histologically. 

Though displacements of cartilage and fi- 
brocartilage from the intervertebral discs may 
occur at any level of the spine, the majority 
will be found in the low lumbar region, most. 
often between the fourth and fifth lumbar 
vertebra, though sometimes between the fifth 
lumbar vertebra and the sacrum, or between 
the third and fourth lumbar vertebra. The 
production of symptoms by enlargement of 
the ligamentum flavum has, in our experience, 
been limited to the same low lumbar region, 
for, although these structures are present 
higher up, they are much thinner and are not 
subject to the same gross alterations. 

Over a period of years, cartilaginous masses 
have been removed from the spinal canal by 
various surgeons after a diagnosis of tumor of 
the spinal cord had been made. Less often, 
but inaconsiderable number of instances, alter- 
ations in the ligamenta flava have been found 
and have been noted in the literature. The 
nature of_the cartilaginous masses and their 
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source have only recently been thoroughly 
understood. Frequently they have been con- 
sidered to be new growths—that is chondro- 
mas. The recent interest in them has been due 
largely to their intensive study by Drs. 
\Mixter, Barr, and Hampton, and their asso- 
ciates at the Massachusetts General Hospital. 

The herniations from the intervertebral 
discs vary in position and frequently the 
extruded mass is not visible at once, even 
alter laminectomy has been performed. With 
proper localization of the lesion before opera- 
tion, extensive laminectomy is not needed, but 
usually the lamine that are removed are 
completely rongeured away, including the 
laminal portions of the articular facets. In 
special instances, with particularly well local- 
ized extrusions, unilateral laminectomy may 
be adequate, but, in most instances, complete 
removal of the fourth and fifth laminz is 
necessary to permit thorough exploration of 
the canal and to follow the course of the roots. 
After removal of these laminz, the ligamenta 
flava will be seen as yellow bands crossing the 
dura. When their condition is pathological, 
they will be found not only greatly increased 
in thickness, but will show evident fibrosis 
with no clean line of cleavage between them 
and the dura, and will need to be dissected 
free. In such instances a transverse groove 
and indentation will be left in the dural canal. 
Under this, the dura is frequently very greatly 
thickened. Having resected the ligamentum 
flavum, both sides of the dural canal are 
carefully palpated, particularly along the area 
of the emergence of the spinal root#" A small 
nodule may be felt in relation to them; not 
infrequently, however, it will be difficult of 
detection. If so, the dura is opened, the fila- 
ments of the cauda equina are freed from their 
arachnoidal covering, and the interior of the 
dural canal is inspected. From its inner sur- 
face each root is observed and, only then, may 
a nodular protrusion be evident. Frequently 
it is of very small size—not more than from 
three-quarters of a centimeter to one centi- 
meter in diameter—but will be seen compress- 
ing a nerve root as it emerges from the dural 
canal, and ordinarily the root so involved will 
be injected and edematous. The dura cover- 
ing these protrusions will show an alteration 
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in appearance, small telangiectases being ap- 
parent. 

When these masses are found extradurally, 
they are usually removable by the same route. 
At times the fibrocartilage will be lying free 
and only need be lifted out with forceps. At 
other times, it will have a fibrous covering 
which, when incised, will permit the white 
stringy material to be withdrawn, leaving a 
clean, smooth, shiny cavity from which a 
grooved director or probe will often pass 
directly down into the space between the in- 
tervertebral discs. At times the fibrocartilage 
may be extruded to considerable distances, 
and we have had the experience of finding a 
major part of it immediately beneath the 
lamine after their removal, compressing the 
dura from its dorsal aspect. This material 
had extruded from in front of the dura, 
passed around its side, and had come to lie 
beneath the lamin. Such an extreme protru- 
sion is unusual. In the instances in which the 
mass is recognized only after the dura is 
opened, we have removed it through this 
transdural approach. A short incision over 
the mass will usually permit the material to 
be picked out readily, and’the incision may be 
closed by a single silk suture. The incision in 
the posterior surface of the dura, through 
which the work has been done, is then com- 
pletely closed (Figs. 5, 6, 7, 8). 

When thickening and alteration of the liga- 
mentum flavum are found, the ligament is 
completely dissected out, not only on the 
dorsal surface of the dura, but as it passes 
forward deep to the articular facets, and is cut 
close to its attachments to the intervertebral 
foramina. In most of our series of patients, 
the symptoms resulted from rupture of the 
intervertebral disc; a minority had gross and 
microscopic alterations in the ligamenta flava, 
and, in one, both conditions were present. 
From the anatomical studies it is apparent 
that the two conditions might well be asso- 
ciated and that a combination of alteration in 
the position of a portion of the intervertebral 
disc and a thickening of the ligamentum 
flavum, would enormously encroach upon the 
nerve in its groove. 

With reference to the history given by these 
patients, their ages varied from 18 to 63 
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Fig. 5. Transdural exposure of a 
displaced fibrocartilage. 


years, but most of them were in the active 
working period of life. A history of trauma 
caused by falls, bending, lifting, or torsion of 
the spine was given by the majority of pa- 
tients, though in some cases, no history of 
trauma could be elicited. In still others, there 
was chronic repeated trauma, as in one woman 
who had done a great deal of horseback riding 
and jumping. In patients with rupture of the 
ligamentum flavum, trauma was consistently 
present and often the patient had felt a sudden 
snap in the back. 


Fig. 7. The appearance of a fibrocartilage after removal. 


Fig. 6. Transdural exposure of a herniated fibrocartilage 
compressing a root. 


Most of the patients complained of both low 
back pain and sciatica, although the latter 
complaint was the more prominent. Rela- 
tively few had low back pain alone. As previ- 
ously noted, these patients had had all man- 
ner of treatments with varying degrees of 
benefit but, in general, no lasting relief. It 
seems to us of particular interest that the 
symptoms may subside at times so that one 
frequently obtains a history of recurrent at- 
tacks, with periods of entire relief between 
them, extending over a number of years. 

With reference to the dislocation of a por- 
tion of an intervertebral disc, it must be 
appreciated that the clinical picture may vary 
greatly, depending on the amount and the 
location of the protruded material. We have 
seen sufficient extrusion of fibrocartilage to 
compress the entire content of the dural canal 
causing complete paralysis below the level of 
the lesion, loss of motor power in the sacral 
distribution, sensory loss and incompetence of 
the sphincters. Such a marked compression 
of the entire dural canal is unusual, and more 
often there is pressure on a single root. Sciatic 
pain is the most frequent and troublesome 
complaint. It may be aggravated by strain- 
ing, coughing and sneezing, although this is 
not consistent. Usually the radiation of the 
sciatic pain is indicated as being down the 
outer side of the leg, extending into the foot on 





i, if. nee i 6 he 


NAFFZIGER ET AL.: 


Tumor under 


INTERVERTEBRAL DISC AND LIGAMENTA FLAVA 


297 


Dura [anterior] 


Tumor 


Dura [posterior] 


Fig. 8. The cartilage extrudes backward and in 
the midline. b. Transdural exposure. c. Incision of 
the ventral dura to expose the mass. 


its dorsal surface. Listing of the spine is 
common and may be marked. In writings on 
the subject it has been stated that the list is 
commonly toward the side of the lesion, but 
very frequently we have found listing to the 
opposite side (Fig. 9). An absent or altered 
Achilles reflex on the affected side is perhaps 
the most common objective finding. The 
motor and sensory findings depend on the 
location and the structures compressed. Ill de- 
fined sensory alterations over the outer side of 
the calf and the area supplied by the external 


popliteal nerve are rather common, though 
sensory loss is not pronounced. The muscles 
supplied by the external popliteal nerve may 
be weaker than those on the opposite side and, 
at times, there is a discrepancy in the degree 
of involvement of the tibialis anticus as com- 
pared to the extensor hallucis or the common 
extensors of the toes. Atrophy in the peroneal 
muscles is seen in long standing cases, but the 
normal fullness over the belly of the tibialis 
anticus is rather commonly noted. Move- 
ments of the back are limited and painful and 
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Fig. 9. Girl 18 years of age; list is away from the lesion. 


the patients assume a variety of positions in 
sitting and lying in order to obtain comfort. 
Straight leg raising gives severe pain. 

In the presence of such a history and the 
findings herein noted, particularly when there 
are objective evidences of involvement of a 
nerve root, compression by the dislocation of 
cartilage or the enlargement of the ligamen- 
tum flavum must be strongly considered. We 


have not ventured, however, to make a posi- 
tive clinical diagnosis, or to operate without 


the aid of x-ray confirmation. In the final 
decision as to whether or not laminectomy is 
indicated, we lean heavily on the roentgenol- 
ogist. His familiarity with the condition and 
his interpretation of the x-ray studies are of 
the greatest importance. Plain x-ray films are 
not diagnostic, although in certain instances 
there is some narrowing of the intervertebral 
disc on the affected side. Ordinarily, spinal 
puncture with the introduction of lipiodol is 
required. The puncture is usually done at as 
low a level as possible—usually between the 
fourth and fifth lumbar spinous processes. 
Occasionally, as the needle penetrates the 
dura and distorts it as it is pushed ahead, the 
patient will experience intense pain which 
follows the radiation of the root involved. It 
is exceptional for the dural canal to be so 
greatly encroached on or for the lesion to occur 
at a sufficiently high level to show any block- 


age by the Queckenstedt test. We have, how 
ever, been able to reproduce the pain of which 
the patient habitually complains, by compres 
sion of the veins of the neck and increase in 
spinal pressure. In a considerable proportion 
of instances, the spinal fluid will show a: 
increased total protein although the absence 
of such an increase does not speak partic 
ularly against lesions of the discs or the 
ligaments. 

Lipiodol must be introduced in adequate 
amount—4 or 5 cubic centimeters. Following 
this, the patient is placed upon a tilting x-ray 
table in the face down or prone position and, 
under the fluoroscope, the movement of the 
lipiodol in the canal is followed as, with the 
tilting of the patient, it is made to flow up and 
down the canal. If there is an irregular pro- 
trusion into the canal, the column of lipiodol 
will be found to bend around it, or to hesitate 
in passing it and often, by inclining the patient 
slightly to one side or the other, such an 
alteration may be exaggerated. Such findings 
are rechecked and finally films are taken with 
the lipiodol about the point of obstruction. 
A lack of symmetry in the column of lipiodol, 
a constant notching at a level which corre- 
sponds to the root involved, or the distortion 
of a root at its point of emergence from the 
dural canal, is considered diagnostic. In cases 
of doubt, the x-ray examination should be 
repeated at the end of 10 days or so. It is not 
uncommon for a second examination to give 
clearer diagnostic evidence. An _ hour-glass 
constriction of the dural sac and the enclosed 
column of lipiodol has been seen in enlarge- 
ments of the ligamentum flavum. Notching 
of the lipiodol column is more characteristic 
both of the protruded cartilage and the 
thickened ligament. 

The results of laminectomy with the re- 
moval of the displaced cartilage or enlarged 
ligament, in relieving pain in the back, sciat- 
ica, and such neurological findings as may 
have been associated with them, have been 
excellent and attended with little risk. Cer- 
tain questions are usually asked as to the 
effect on the back of the laminectomy itself, 
and the use of lipiodol. Laminectomy in the 
low lumbar spine entails no disability for those 
not engaged in heavy physical work, though 

















NAFFZIGER ET AL.: INTERVERTEBRAL DISC AND LIGAMENTA FLAVA 299 


some limitation in bending is present for a operation, the lipiodol is entirely removed at 
period of weeks. In relation to those who are that time. When the x-ray evidence has not 
engaged in doing heavy manual labor, the _ been sufficient to justify operation, the lipiodol 
question is not so easy to answer. Some of may cause discomfort for a considerable 
our patients have returned to such work; period of time. 

others have been unable to perform the heav- The differential diagnosis between extru- 
ier parts of their duties, so that, in certain of sion from the intervertebral disc and thicken- 


th: patients engaged in manual labor, lami- ing of the ligamentum flavum is not easy to 
nectomy has been followed at the same stage make, but the same surgical approach is 
by a bone graft. required in both. 

\s to the use of lipiodol, this procedure is The patients discussed were among those 
reserved for patients in whom the probability who had been diagnosed as having some lum- 
is strong that such pathological changes as we / dosacral or sacro-iliac disorder which did not 
have described will be found. It has certain” yield to such treatments as strapping, exer- 
disadvantages and is not to be used indis-  cises, physical therapy, traction, and lum- 
criminately. The most common complaint is bosacral and sacro-iliac fusions. If temporary 
of some discomfort referable to the sacral relief was secured, the episodes recurred. In 
region and often a burning pain about the — such selected patients, lesions of the disc or of 
coccyx. When a condition is found warranting — the ligamenta flava are frequent. 


THE RELATION OF CHRONIC CYSTIC MASTITIS TO 
CARCINOMA OF THE BREAST 


DEAN LEWIS, M.D., F.A.C.S., and C. F. GESCHICKTER, Baltimore, Maryland 


T is just a little over one hundred years 
ago that the first attempts were made to 
differentiate between benign and malig- 
nant tumors of the breast. In Lecture 

XIII, which appears in The Principles and 
Practice of Surgery written by Sir Astley 
Cooper and published in 1835, appears the 
following: 


The diseases of this organ have been too much 
considered as being of a malignant nature; and the 
females who have had the misfortune to have tu- 
mours in their bosoms have often been unnecessarily 
submitted to an operation under the idea of the com- 
plaint being cancerous. I shall, therefore, proceed to 
state what I have been able to learn from various 
diseases of the organ, to discriminate the malignant 
from the more benign complaints, and to point to 
cases which really require removal in distinction 
from those in which the operation is entirely unnec- 
essary. 


Cooper gives the following account of path- 
ological changes in a group of benign mam- 
mary conditions: 


A change in the nature of the swelling occurs as it 
enlarges. At first it is uniformly solid, but after- 
wards distinctly divided into a solid and fluid part, 
the latter fluctuating so as to inform the surgeon of 
the existence of fluid. If this part be punctured, a 
liquid having the character of serum is discharged, 
but the swelling soon becomes distended again and 
continues to grow. At length the tumour acquires 
enormous magnitude and some of the largest swell- 
ings in this organ are of the hydatid kind. I have 
twice seen swellings not of this description, rather 
larger than the hydatid; but generally the largest of 
the breast are of this kind. From Mrs. King at 
Charing Cross I removed one which weighed thir- 
teen pounds, but frequently they are removed when 
still small, under a supposition that they are scirrhous 
tubercles. 

It is a complaint I have seen at all ages after 
twenty, but more frequently in advanced age than in 
youth. 


There may be some doubt as to whether 
many cases described by Cooper were cystic 


From the Surgical Department of the Johns Hopkins Medical 
School and Hospital. 

Presented before the Clinical Congress of the American College 
of Surgeons, Chicago, October 25-29, 1937. 


mastitis. Undoubtedly he recognized the dis- 
ease, for he described over the fluid part of 
the cyst a slightly blue appearance. This, as 
far as we can determine, is the first mention of 
this feature, the significance of which Blood- 
good has emphasized so much during the past 
years. 

Brodie was apparently the first to recognize 
that the cysts originated in the milk ducts, and 
to attach some etiological significance to the 
absence of lactation. Lecture XXIV was pub- 
lished in 1846. It was devoted to cystic disease 
of the breast. The following appears in the 
published lecture: 


The disease of which I propose to treat on the 
present occasion is an affection of the female breast. 
It is one of general interest in various ways, and 
among others in this, that in its advanced stages it is 
liable to be confounded with carcinoma, although it 
is not really of a malignant nature. I should not 
have been able to trace its exact history if I had 
trusted altogether to my hospital experience. Yet, 
I have not met with any description of it in text- 
books corresponding to what I have observed of its 
actual progress. You will presently see how this is 
easily explained by the disease assuming a wholly 
new character as it proceeds, so that if you were to 
look at two cases of it, one in the early and the other 
in the more advanced stage, without having wit- 
nessed the intermediate changes which have taken 
place, you would scarcely be able to recognize their 
identity. Let me not, however, be misunderstood as 
to representing that no notice whatever has been 
taken of it by surgical writers. 

The account which Sir Astley Cooper has given of 
the hydatid breast has been taken principally from 
cases of this disease, and there have been allusions 
to it in the treatise on Diseases of the Breast lately 
published by Velpeau. 


Brodie’s contribution to cystic mastitis was 
the recognition of the age incidence and its 
frequent occurrence in women who had not 
lactated. 

The observations made by Reclus deserve 
comment. They are as follows: 


The first characteristic is the extreme abundance 
of the cysts. Without doubt one would be able to 
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count by the naked-eye at least fifty, but microscopic 
examination shows innumerable cysts, not only in 
the tumor itself, but disseminated throughout the 
eniire gland. The second characteristic is that in 
thi specific disease one finds cysts in the acini and 
in ‘he milk ducts, and in all the lobes and lobules. 
The third characteristic is the involvement of both 
brcasts. The occurrence of tumors in both breasts is 
uncommon, but we have found in the cases which 
we have studied cysts in both breasts. It is perhaps 
because both breasts are affected that the lesion has 
becn unrecognized as cystic in character. The dis- 
ease very often is characterized only by irregularities 
on palpation, associated at times with but little pain. 
To the ordinary clinician the lesion might be regarded 
as i constitutional physiologic phenomenon. 


This statement seems almost prophetic in 
light of the isolation of the ovarian hormones 
and the reproduction in animals by their use 
of the histological picture of cystic mastitis. 
Burrows, as will be shown later, has even sug- 
gested that the lesion be called estrogenic 
mastopathy. 

Schimmelbusch gives the following descrip- 
tion of the disease bearing his name: 


Cyst adenoma mamme (Maladie kystique) is a 
disease which is not uncommon in middle aged 
women. It occurs with equal frequency in those who 
have and have not borne children. Numerous cysts 
the size of a pea or bean, rarely larger, develop. 
These are filled with greenish-brown, somewhat 
sticky fluid, and are found especially in the posterior 
part of the gland. The diseased breast is not adher- 
ent to the neighboring structures. The disease af- 
fects almost without exception both breasts at the 
same time, or one shortly after the other. Micro- 
scopically there is found a marked increase in the 
number of acini. The epithelium may undergo 
slight hyperplasia or form a cast of the alveolus. 
Two or more acini may fuse, and as a result of the 
poor nourishment of the epithelium cysts may form, 
the contents of which are a combination of secretion 
and degeneration. The connective tissue shows no 
evidences of inflammatory or proliferative changes. 
It is known, however, that a carcinoma may develop 
upon this disease, for among 43 cases, a carcinoma of 
the breast was found three times. 


Nature. Numerous names have been given 
to diseases of the breast characterized by cyst 


formation. These are all based upon histo- 
logical peculiarities. There is no need to recall 
all, such as senile parenchymatous hypertro- 
phy, cystiphorous desquamative epithelial 
hyperplasia, and fibro-adenomatosis cystica 
mamme. The terms are based largely upon 
thc anatomical findings, and suggest no etio- 
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logical relationship to glands of internal secre- 
tion, although there has been abundant evi- 
dence to show that a distinct relationship exists 
between ovarian function and the breast. The 
mechanism by which the activities of the 
ovaries, uterus, and mammary glands are reg- 
ulated, co-ordinated, and synchronized is 
fairly well understood at the present time. 
The idea which formerly prevailed, that the 
changes which occurred in the breast during 
pregnancy were due to nervous influences, has 
been shown to be wrong. Clinically changes 
are frequently observed in the breast during 
the menstrual cycle; most frequently before 
menstruation begins. The woman complains 
of a sense of fullness of the breast and some 
tenderness. Upon palpation a granular, flat- 
tened mass, which disappears when menstrua- 
tion begins, may be felt. Definite changes in 
the breast during the menstrual cycle have 
been described. Differences of opinion there 
may be as to the interpretation of these 
changes, but all agree that changes do occur 
which are correlated with the different phases 
of the menstrual cycle. The isolation of the 
different ovarian hormones has made it pos- 
sible to study the changes produced in the 
breast when the hormones are introduced into 
the circulation. 

The conclusions arrived at by Burrows in 
an article recently published entitled ‘The 
Pathological Changes Induced in the Mammez 
by Oestrogenic Compounds” are as follows: 


1. The earliest pathological effect of estrin ob- 
served in the mamme of male mice is a proliferation 
of the mammary ducts; that is to say, gynecomastia. 
This proliferation of ducts is occasionally accom- 
panied, especially when the treatment has been pro- 
longed, by the formation of what look like clusters 
of acini. 

2. Speedily following the proliferation of ducts is 
their dilatation with the formation of mammary 
cysts. 

3. The next stage is that of hyperplasia of the 
epithelium lining the ducts; sometimes accompanied 
by an increase of the periductal stroma. This stage 
of hyperplasia, combined with the presence of cysts, 
represents the chronic cystic mastitis of the old and 
the “cystic mastopathy” of the new terminology. 
In view of its causation, it might perhaps better be 
termed “‘estrogenic mastopathy.”’ In advanced cases 
epithelial anaplasia may be seen in the ducts. All 
the foregoing changes are produced by estrin, in the 
same sequence in both male and female mice. 
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Fig. 1. A whole mount of the breast of a castrate female 
rat showing the production of cystic disease. This rat re- 
ceived 100 gamma of estrin for twenty days beginning with 
the twenty-first day of life. The specimen was taken 5 
days after the last injection. 


Recent studies by Astwood, Geschickter, 
and Rausch have shown that during the first 
6 weeks of life the mammary gland develops 
independently of the ovary or testis, and 
that the gland enlarges with equal rapidity, 
whether the gonads are present or not. The 
breast of the normal female possesses no lob- 
ules or acini except during pregnancy, but 
shows periodic secretory changes recurrent 
with the estrous cycles. The manner in which 
estrin modifies mammary development is de- 
pendent upon the dosage, the age of the ani- 


Fig. 2. Whole section from the breast of a case of ade- 
nosis. The lobular development is reduced in amount. 
There is increased fibrosis and the terminal tubules at base 
of gland show irregular, hyperplastic epithelial changes. 


mal, and the state of nutrition. During the 
first 2 weeks of life, estrin causes no demon- 
strable changes. After the age of 3 weeks 
estrin in small or moderate doses acceleratis 
the extension of the duct tree. Large dosvs 
cause a stunted type of growth, with irregular, 
widened ducts, distorted tubules or end-bud 
proliferation. Continued high doses cause 
secretory changes which are initiated with cyst 
formation. The gland becomes prematurely 
aged, the hyalinized connective tissue is in- 
creased in amount, and marked changes in 
the ducts are noted. 

The changes which have just been described 
are not unlike those seen in Schimmelbusch’s 
disease. As has been stated, large cysts are 
not usually found in this disease; but a wide- 
spread transformation of the parenchyma into 
small cysts, associated with epithelial over- 
growth, occurs. 

Classification. Notwithstanding the amount 
of work that has been done upon cystic masti- 
tis, there is still a lack of uniformity of opinion 
as to how some phases of the process should be 
classified. 

A number of different names, such as papil- 
loma intracanaliculare, duct cancers, cystade- 
noma papillare, carcinoma villeux and cyst 
epithelioma intracanaliculare have been given 
to the papillomatous growths which are en- 
countered in the medium sized and large ducts. 
Many different views have been expressed 


Fig. 3. High power photomicrograph of the epithelial 
changes in the case shown in Figure 2. Normal lobule for- 
mation is being replaced by non-encapsulated adenomatous 
changes in the region of the terminal tubules. 
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Fig. 4. Gross specimen showing characteristic tissue re- 
moved from a case of multiple blue dome cysts. The smooth 
walled cyst is surrounded by dense fibrous tissue. 


concerning the relation that these may bear to 
cystic disease of the breast. 

Koenig believed these to be true tumors 
which differed from and were not related to 
the epithelial proliferations noted in cystic 
mastitis. Tietze, on the other hand, thinks 


that the papillomatous growths observed in 
cystadenoma mammze are a part of the change 
and of the same nature, and ascribed to them 
a role in the development of cancer in cystic 


mastitis. Semb believes that the occurrence 
of multiple papillomas in cystic mastitis, their 
frequency and the histogenic analogy with the 
development of the disease render it necessary 
to regard the two processes as being closely 
related to each other, and concludes that the 
cystadenopapillomas must be conceived of as 
being formations belonging to the picture of 
cystic fibro-adenomatosis, or a part of that 
condition and connected especially with the 
later stages of that disease. 

Certain papillomas appear as independent 
tumors. Many emphasize the relationship be- 
tween these and carcinoma. Such papillomas 
are usually large, solitary growths and are not 
associated with the mammary changes seen in 
cystic disease. It will be seen from the above 
that there is no uniformity of opinion as to the 
nature of the small multiple papillomatous 
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Fig. 5. Chart showing the relative frequency and the age 
incidence of adenosis and cystic disease. 


growths. Multiple papillomas do not seem to 
occur as a true tumor, but develop as the 
result of epithelial changes in cystic disease, 
and should be regarded as a part of the dis- 
eased process. Whether or not they are pre- 
cancerous, or are liable to undergo malignant 
changes,. will be discussed later, when the 
clinical histories of cases of cystic disease fol- 
lowed by us are discussed. 

As one’s experience with cystic mastitis in- 
creases, many lesions that were formerly re- 
garded as malignant are placed in the benign 
group. The following indicates how Bloodgood 
changed his opinion over a period of a few 
years. Cases will be cited from the Johns 
Hopkins Clinic which will indicate how a 
change in the classification of lesions of this 
type has occurred as the specimens and the 
results have been restudied and correlated. 

As an example, Bloodgood in 1904, basing 
his opinion upon microscopic examination 
alone, concluded that malignant epithelial 
change occurred in to per cent of all cystic 
disease. In 1906, he wrote that adenocarci- 
noma was already present in 50 per cent of the 
patients with adenocystic disease that he had 
examined. In 1921, he reported his experience 
with 350 cases of cystic disease, in 128 of which 
the treatment had been local excision only. A 
follow-up showed that carcinoma had devel- 
oped in 3 of these cases—an incidence of 2.3 
per cent. 
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Fig. 6. Photomicrograph of a small tumor removed from 
the breast of a patient of Dr. Halsted’s in 1897. The lesion 
was diagnosed microscopically as adenocarcinoma and the 
complete operation was performed. There were no metas- 
tases to the lymph nodes and the patient remained well for 
a period of more than 16 years. This lesion on restudy has 
been reclassified as benign. 


Difficulties of making a diagnosis, both 
microscopic and clinical, are encountered in 
certain types of cystic mastitis. A study of 
some cases which have been observed in the 
Johns Hopkins Surgical Clinic will illustrate 
the difficulties and account for the change in 
opinion which has been made from time to 
time. Clinically intermittent retraction of the 
nipple has been observed. The following clin- 
ical note appears in the paper by Bloodgood 
upon “The Pathology of Chronic Cystic Mas- 
titis of the Female Breast.” The patient, ex- 
amined by him in 1912, presented a variation 
in the clinical picture which he had observed 
once since; that is, intermittent retraction of 
the nipple as a symptom of onset, with indu- 
ration of the breast chiefly in the nipple and 
areolar zone. 

The patient, a white, unmarried woman, aged 38, 
had intermittent retraction of the left nipple for 4 
years, and permanent retraction for 4 months; while 
she had observed intermittent retraction of the right 
nipple for 4 months. On inspection, both nipples 
seemed retracted; on palpation the left nipple re- 
mained retracted, while the right nipple bulged. 


There was an indefinite induration beneath both nip- 
ples. He performed the complete operation on the 


Fig. 7. Photomicrograph of a non-encapsulated adenoma, 
diagnosed adenocarcinoma from the biopsy performed in 
1913. The complete operation was performed. The lymph 
nodes show no metastases and the patient was reported 
well 8 years later. This lesion also on restudy has been 
reclassified as benign. 


left breast, and then, 3 weeks later, removed the 
right breast, and then, 6 months later, removed the 
glands in the right axilla. “The operation on the 
right breast was an illogical one; but at my first 
pathologic examination I interpreted this case as an 
adenocarcinoma in chronic cystic mastitis.’”? The 
patient was well 9 years later. 


On pathological examination a non-encap- 
sulated cystic adenoma was found beneath 
both nipples. The small, solid adenoma infil- 
trated the fat. 

The following is the history of another pa- 
tient who had an intermittent retraction of the 
nipple of 18 months’ duration. When examined 
in 1912, the nipple was permanently retracted. 


The patient was a widow aged 49 years. She had 
observed that the nipple of the left breast retracted 
and protruded on and off for 18 months. There had 
been no discharge from the nipple. She sought ad- 
vice because of pain of 4 months’ duration. On pal- 
pation nothing very definite was made out. The 
breast was explored and it was thought that there 
was a carcinoma just beneath the nipple. A radical 
operation was performed. In the laboratory a zone 
of non-encapsulated adenoma was found just be- 
neath the nipple. The surrounding breast tissue was 
fatty and senile. The diagnosis was small, irregular, 
stellate adenoma with some cystic adenoma. No 
metastases were found in the lymph-nodes. 
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‘The patient returned 2 years later with a similar 
clinical picture in the right breast—intermittent re- 
traction of the nipple of 1 year’s duration; perma- 
nent retraction for the last 3 months. On palpation 
indefinite lumps were discovered in the breast. Be- 
cause the diagnosis of adenocarcinoma in chronic 
cystic mastitis was still unchanged, a complete opera- 
tion for cancer was performed. The gross and micro- 
scopic pathology of this breast was practically iden- 
tical with that of the breast removed at the first 
operation. 


Here are recorded 2 cases of chronic cystic 
mastitis with intermittent retraction of the 
nipple, and in each both breasts were finally 
involved. 

Nine of 18 specimens (50 per cent) of non- 
encapsulated cystic adenoma in the cases 
studied by Bloodgood were removed at the 
Johns Hopkins Surgical Clinic. Only 1 of these 
showed microscopically fully developed can- 
cer. All, with the exception of one, were at 
once or later subjected to the complete opera- 
tion. During the same period, about 30 years, 
g specimens were sent to Bloodgood for diag- 
nosis. These g specimens were sent by sur- 
geons in g different states. This indicates that 
the lesion is rare, excites interest, and that 
pathologists disagree as to benignity and 
malignancy. A radical operation was performed 
immediately or later upon these patients. No 
metastases were found in the nodes. All have 
been followed. There have been no recur- 
rences in this group and none has died of can- 
cer. Bloodgood concludes, after studying this 
group of cases: 


I am confident that it is this group of cases that 
has given rise to the impression that it is not dan- 
gerous to excise a malignant tumor of the breast, 
submit it to microscopic study, and then perform 
the complete operation for cancer some days or 
weeks later. This type of tumor, when diagnosed 
adenocarcinoma, increases the percentage of cures 
of cancer, not only in this group but the total per- 
centage of operative cures of cancer of the breast. 
When these cases and some of those in group B B 13-8 
were included in our cases of cancer of the breast 
they increased the percentage of five-year cures. 
When all cancers of the breast without metastases 
to the nodes and these two groups with the comedo- 
adenoma were included the percentage of five-year 
cures was more than 80. When these three groups 
were excluded the percentage of cures dropped to 60. 


Bloodgood closes his article upon “The 
Pathology of Chronic Cystic Mastitis of the 
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Female Breast—Where 
agree” with the following: 


Pathologists Dis- 


I have submitted sections of every type of chronic 
cystic mastitis, lactation mastitis, tuberculous mas- 
titis, encapsulated cystic adenoma, fibro-adenoma, 
and intracystic papillomas to more than forty con- 
sulting pathologists, and I have their written diag- 
noses. In the majority of these there was some dis- 
agreement; the percentage of those favoring benig- 
nity varied from twenty to ninety. 

In all of these demonstrations the sections illus- 
trated in Figures 87 and 89 were included. On these 
2 cases of fully developed cancer there was not a 
single disagreement. 

During the same period many sections and tissues 
have been sent to me from other surgeons and path- 
ologists with their diagnoses. I have never received 
one which proved to be a fully developed cancer that 
had not been diagnosed cancer. But I have received 
many with a diagnosis of cancer which, in my opin- 
ion, belonged to one of the above mentioned benign 
groups. 

It is very interesting to record here again that in 
breast lesions, when good pathologists disagree as to 
malignancy, the patient lives; when there is agree- 
ment, there is always a large percentage of deaths 
from cancer. 


EFFECT OF PREGNANCY AND LACTATION 


Experimental work which has been cited 
indicates that there is a definite relationship 
between the ovarian hormones and cystic 
mastitis. It will be interesting to record the 
effects of pregnancy and lactation upon the 
breast when a diagnosis of cystic mastitis has 
been made. Sterility is not uncommon when 
this lesion exists, and we have had an oppor- 
tunity to follow but a few cases. The history 
of four will be given. 


McC. The patient, a white female aged 32 years, 
had had two children, the youngest being 10 years 
of age. In April, 1934, one ovary and two-thirds of 
the opposite ovary were removed because of cysts 
and the patient was told that no further pregnancies 
were probable. Following the operation, pain more 
pronounced in the premenstrum was noted in both 
breasts. The patient was first seen in November, 
1935. At this time nothing abnormal was palpated 
in either breast but the pain had become continuous 
and there was mild galactorrhea. Cancer was feared. 
The patient was given reassurance that her condi- 
tion was not cancerous and told to return in 6 weeks. 
When the patient returned in 1936 pain in both 
breasts had become constant. The menstrual periods 
had become irregular and the cycle was shortened to 
21 or 26 days. At this examination indurated masses 
were found in the outer upper quadrants of both 
breasts. Definite masses were present in both breasts 
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about 1 centimeter in diameter. One in the upper 
half of the left breast and one in the outer upper 
quadrant of the right breast. The breasts were shotty 
and had a definite edge. No hormones were given 
but the patient was told to return for treatment. 
She did not come back however for over a year. 

The patient was next seen April 3, 1937. She was 
now 4 months pregnant. The pains in the breasts 
were now intermittent but sharper and more stabbing 
since pregnancy. On examination a definite edge 
could still be felt in the left breast and the nodule 
persisted in the left breast but not in the right. In 
the right breast an indefinite dense mass was _pal- 
pated in the outer upper quadrant, there were no 
lumps and no definite edge. No treatment was pre- 
scribed. The patient was told to return in 3 weeks. 

The patient was seen April 23, 1937. She is now 5 
months pregnant. Pain has disappeared, the breasts 
are enlarged, and no masses can be felt in either 
breast. She was followed until after delivery when 
both breasts were normal to palpation. 

D.H. The patient is a white female, aged 29 years, 
who is married but childless. She has had trouble 
with her right breast over 4 years. In 1925, she first 
noticed tenderness and a small mass about 2 centi- 
meters in diameter in the lower inner quadrant. Re- 
cently a small tumor appeared to the outer side of 
last mentioned tumor. Both were small, smooth and 
cystic to palpation, when examined in January, 1929. 

In June, 1929, the patient became pregnant. Both 
breasts increased rapidly in size at the end of the 
first month and from then on the tumors could no 
longer be palpated and no tenderness was noted. 
Following the birth of her first child in March, 1930, 
the breasts have remained negative. She had a sec- 
ond child in August, 1932, and when last heard from 
in October, 1936, she had remained well. 

E. K. The patient is a white female, aged 27 years, 
who is married but has no children. Her menstrual 
periods are regular. About 4 years ago severe pain 
was noted in both breasts before her periods. At first 
this soreness lasted for 1 week before periods. It is 
now nearly continuous. Four months ago a lump 
appeared in the right breast. The patient received 
sixteen injections of anterior pituitary-like hormone 
and small doses of estrin (250 international units per 
c.cm.) elsewhere. The tumor regressed under treat- 
ment but the pain was not affected and the patient 
was advised to have her breast off. 

When seen in January, 1936, the right breast was 
larger than the left but the breasts were otherwise 
normal to inspection. The left breast has a definite 
edge on palpation and is diffusely shotty or lumpy, 
particularly in the outer and upper quadrant. The 
right breast also has a definite edge but has a large 
flat dense area about 4 centimeters in diameter, in 
the outer and upper quadrant. The region where the 
former lump was felt, the inner lower quadrant, is 
now negative. 

The patient received 40,000 international units of 
estrin in January, 1936. ‘Thereafter she received 
10,000 international units once a month. The breasts 


have remained free from tumors and free from pain 
since the second month of injections. She was seen 
in January, 1937, and both breasts were negative at 
that time. In June, 1937, there was some return of 
premenstrual pain. This was followed by rapid en- 
largement of both breasts and an Aschheim Zondek 
test revealed that the patient was pregnant. She 
was seen August 20, 1937, when she was 34 months 
pregnant. At this time, both breasts were uniformly 
enlarged, tense, and free from nodules and pain or 
tenderness. In the last third of pregnancy the 
breasts softened and were negative to palpation. 

Mrs. L. A. W. The patient is a white female aged 
33 years, married but childless. Her menstrual pe- 
riods are regular. She has had trouble with her 
breasts for at least 10 years. In 1925 an operation 
was performed for the removal of a tumor from the 
right breast. In 1929, a tumor was removed from 
the left breast. In November, 1932, tumors were 
removed from both breasts through incisions along 
the lateral borders of the breast. The lumps and 
fear of carcinoma have been the most pronounced 
feature of the case. The patient has recently gained 
weight. She has always been nervous and has a con- 
stant fear of cancer. 

Examination shows two relatively small and mis- 
shapen, lumpy breasts. Scars and tumors are found 
in both breasts. The largest lump is in the outer 
lower quadrant of the right breast and above this 
there is dimpling due to the former incision. There is 
no discharge from either nipple. At least eight small 
cysts can be palpated in the right breast, the ma- 
jority in the middle of the upper half. There are 
four cysts in same location of left breast and two in 
lower outer quadrant. Multiple small cyst-like tu- 
mors can be palpated at periphery of both breasts. 

The patient received estrin therapy in November, 
1935—35,000 international units. The symptoms 
were somewhat improved in February, 1936. Patient 
has been free from pain but the cyst still remained 
in October, 1936. In May, 1937, the patient became 
pregnant and she has become less conscious of the 
lumps in her breast. These have not bothered her 
since the second month. The patient was asked to 
return for examination during pregnancy but be- 
cause of the illness of her mother, she did not do so. 
In November, 1937, her breasts were examined by 
her obstetrician who sent the following report: 

The patient is now 7 months pregnant. The right 
breast is negative except for a small nodule about 
2 centimeters in diameter just above the nipple. The 
left breast is also negative except for a small mass 
1 centimeter in diameter in the upper inner quad- 
rant. Both nodules are not tender and are not at- 
tached to the skin or surrounding tissue. 


CRITERION FOR ESTABLISHING RELATIONSHIP 
TO MALIGNANCY 


Those studying the relation of malignancy 
and chronic cystic mastitis may be divided 
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into two groups. One group considers cystic 
mastitis a benign lesion with no etiological re- 
lationship to carcinoma; the other, a benign 
lesion but precancerous in nature. The group 
which regards the lesion as benign without 
malignant potentialities base their opinions 
upon Clinical examinations and a careful, pro- 
longed follow-up of patients operated upon 
and observed clinically over a long period. 
There are certain borderline cases, the nature 
of which has not been recognized. Not infre- 
quently these have been regarded as malig- 
nant. The clinical behavior of such cases, 
however, has not justified the conclusions 
based upon histologic examination. 

Campbell has followed a large number of 
cases Clinically and he concludes: 

One may approach the problem with the easy 
philosophy that total removal of the breast will for 
all time relieve the patient of worry and risk, the 
surgeon of responsibility. However, it is assumed 
that preservation of the breast, both from a func- 
tional and a cosmetic standpoint, is desirable and 
commendable if it can be accomplished with reason- 
able safety to the patient. 

From the standpoint of risk of malignant change, 
there is no more justification for amputation of the 
breasts than for the routine removal of normal breasts 
to prevent the inevitable occurrence of cancer in 
approximately 2 per cent of the cases. 


We have records of 1,048 cases of chronic 
cystic mastitis, of which 375 were cases of early 
adenosis — Schimmelbusch’s disease. Two 
hundred seventy of the 375 patients were not 
operated upon; 105 were. Seventy excisions 
were performed and 35 radical removals, 9 of 
which were bilateral. Among the cases in 
which operation was not done or in which sim- 
ple excision was performed, 76 have been 
followed 10 or more years. But two of these 
patients are known to have died of carcinoma 
originating in the breast. Eighteen died of 
other diseases during the period of follow-up. 

In a second group are 158 cases of advanced 
adenosis. No operation was performed upon 
57; a simple excision upon 57; radical removal 
of the breast upon 44; and in g of these both 
breasts were removed. Of these 158 cases, 97 


TABLE I.—ULTIMATE RESULTS IN 1,048 
CASES OF CHRONIC CYSTIC MASTITIS 


Adenosis Cases Cystic Disease Cases 
No operation. ............ 327 No operation 54 
Early (operation)*......... 105 Simple cysts (operation)... 386 
Advanced (operation) IOI Multiple cyst (operation)... 75 


; 533 : 515 
Followed more than 5 yrs... 271 Followed more than § yrs... 252 
Dead of breast cancer 3 Dead of breast cancer I 


*With few exceptions the operations performed in these cases were 
simple excisions. 


have been followed for a period of more than 
5 years. But one of these is known to have 
died of a cancer originating in the breast—an 
incidence of about 1 per cent. 

In the series are 515 cases of cystic disease. 
In 54 of these an operation was not performed. 
Simple excision was performed 395 times and 
radical removal of the breast 66. Two hun- 
dred and fifty of these have been followed 
more than 5 years, and of these but one has 
died of carcinoma of the breast originating in 
the breast — an incidence of 0.4 per cent 
(Table I). 

Tissue from 2,675 carcinomas of the breast 
has been examined. In but 29 did the sur- 
rounding tissue show any well developed areas 
of adenosis; in 3 cystic disease was found. 
Less than 0.5 per cent of the changes found in 
Schimmelbusch’s disease are found in the ordi- 
nary type of carcinoma of the breast, but ap- 
proximately 30 per cent of comedo or duct 
carcinoma show histologically a relationship to 
adenosis (Schimmelbusch’s disease). 

These figures would seem to indicate that 
cystic disease and adenosis are not precan- 
cerous lesions, and that radical operations 
should not be performed as frequently as they 
are. Another form of therapy should be tried. 
Reclus’ statement seems to be almost pro- 
phetic: ‘For we may finally conclude that the 
disease is really dependent upon some consti- 
tutional physiologic phenomenon.” It seems 
that in chronic cystic mastitis the epithelial 
changes have been carried almost to the point 
of lactation, which is not reached. If lactation 
had occurred these changes would have dis- 
appeared during involution of the breast. 
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Liver Shock and Death 


HENRY W. CAVE, M.D., F.A.C.S., New York, New York 


T REQUIRES sound judgment to choose 
the opportune moment for surgical in- 
tervention in acute cholecystitis. Any 
attempt to standardize the time of oper- 

ation in all cases is hazardous. In acute in- 
flammatory disease of the gall bladder, as in 
acute hyperthyroidism, care in judging the 
individual case is of the utmost importance, 
if operative mortality and postoperative com- 
plications are to be kept at a minimum. 

In the past 10 years considerable contro- 
versy has arisen as to the ideal time to oper- 
ate; the recent literature on this subject has 
frequently been vague as to the definition of 
immediate or emergency operations and by no 
means explicit as to what is meant by an early 
operation. The purpose of this paper is to help 
clear up some of the confusion that exists, in 
order that we may more clearly interpret these 
terms. Certain beneficial pre-operative meas- 
ures will be emphasized, and a postoperative 
complication termed “‘liver shock and death” 
will be discussed. 

The idea must be clarified that immediate or 
emergency operations are synonymous terms. 
An early operation implies an interval of from 
24 hours to 7 days, while delayed or late pro- 
cedures indicate that the acute process has 
been allowed to subside, and the gall bladder 
is removed some weeks or even months later. 

The recent trend toward earlier interference 
in acute cholecystitis has had a stimulating 
effect upon the’ leading surgeons of our coun- 
try and abroad. Their opinions have been 
quite firm, but show a surprising lack of una- 
nimity. At first glance one feels that their 
arguments are equally convincing, but on sec- 
ond thought, hesitates to take a definite stand 
without analyzing the situation more carefully. 


From the Surgical Service, The Roosevelt Hospital. 
Presented before the Clinical Congress of the American College 
of Surgeons, Chicago, October 25-29, 1937. 


The “immediate” group. A. J. Walton, a 
noted English surgeon, as early as 1923 em- 
phatically advocated immediate interference. 
He decried the fact that surgeons universally 
have agreed that acute appendicitis should be 
treated at once yet are reluctant to operate as 
emergencies on those patients who are suffer- 
ing from acute cholecystitis. He emphasized 
that if the operation is carried out in the early 
stages, severe complications such as gangrene 
with perforation may be entirely prevented. 
He also points out the fact that the maneuver 
is facilitated by the edematous state of the 
tissues, and that if the operation is performed 
at a later stage the technical difficulties are 
increased. 

Leriche and Cotte in 1928 advocated imme- 
diate cholecystectomy, and it is surmised from 
the article reviewed that the present tend- 
encies in France are for intervention with- 
out delay. 

Graham urges prompt operation. In a group 
of 198 consecutive cases, 20 patients were op- 
erated upon within 48 hours of the onset of the 
acute symptoms, with a mortality rate of 5 
per cent; the remaining patients who were 
operated upon after the 48 hour interval sui- 
fered a mortality of 6.2 per cent. The single 
death in his first group was due to pancreati- 
tis. Although his contention may be valid, it 
does not seem that there are sufficient num- 
bers in the immediate group to warrant definite 
conclusions. He enumerates various reasons 
for immediate operation, the most important 
of which are: 

t. No deaths followed early operations 
when acute cholecystitis was the only disease 
present at the time of the operation. 

2. The necessary operations were simple 
ones. 

3. Postoperative complications were few. 

He observes further that operations from 1 
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to 34 days after admission to the hospital 
showed that: 

1. Mortality was increased and in many the 
deaths were attributable directly to the delay. 

2. Longer and more difficult operations 
were necessary. 

3. The number of postoperative complica- 
tions was greatly increased. 

Stone and Owings in a concise and enthusi- 
astic manner approach the problem other 
than statistically. They suggest that, if it is 
a sound principle to remove immediately an 
inflamed appendix, or to suture immediately 
a perforated peptic ulcer, it is logical to treat 
acute lesions of the gall bladder in the same 
manner. They admit certain anatomical dif- 
ferences between the gall bladder and the 
source of more extensive and gross soiling 
than a leak in a distended gall bladder. They 
state that ‘‘anyone who realized the amount 
of infectious material that a diseased gall 
bladder may contain will not be inclined to 
underestimate the possibilities of contamina- 
tion that its rupture may entail.” 

My own contention is that the acutely in- 
flamed gall bladder but rarely perforates into 
the free abdominal cavity causing a diffuse 
peritonitis. The majority of perforations of 
this viscus occur so gradually that protective 
adhesions between the gall bladder, omentum, 
and colon are formed, and usually result in a 
localized abscess. 

Stone and Owings are unconvinced of the 
argument that operations in the acute stage 
require greater skill and judgment than op- 
erations on the subsiding gall bladder. They 
think it is unworthy to compromise a prin- 
ciple of treatment on account of the lack of 
skill in the profession. 

Finney, a reliable and conservative surgeon, 
believes in immediate operation. Heuer, in a 
most painstaking statistical and rationalized 
presentation, should be placed in this group 
of immediate operators. He gives a series of 
153 cases, 65 per cent of which were sub- 
jected to operation the day of admission, 35 
per cent being observed 48 hours or more 
before operation was performed. He feels 
that 20 per cent of all cases of acute cholecys- 
titis are complicated by gangrene and perfora- 
tion. He confesses that he does not operate 
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upon every case as an emergency; for opera- 
tions have been deferred where pre-operative 
treatment seemed advisable. 

The “early” group. From a careful study of 
the literature, I am impressed with the fact 
that the majority of surgeons can be classed 
in this group of so-called ‘‘early operators,”’ 
who do not advise operation at once. 

A valuable statistical contribution in favor 
of “early operation” (48 hours to 7 days) is 
that of Branch and Zollinger. In their study 
of 235 histories of patients admitted to the 
Peter Bent Brigham Hospital in Boston, they 
found 34 or 14.4 per cent were operated upon 
immediately for reasons of definite signs of 
peritonitis or of an impending perforation, 
with a mortality of 20.3 per cent; the remain- 
ing 195 patients were treated conservatively 
for an average of 4.7 days before operation, 
with a mortality of 8.7 per cent. 

Many of the authors writing upon this sub- 
ject have referred to Judd and Phillips as 
strong advocates of immediate intervention. 
When their article is carefully studied it is of 
interest to note that only 14 times in a series 
of 508 cases was an operation performed as an 
emergency measure. It is also of interest to 
note that in 68 of these cases the wall of the 
gall bladder was gangrenous; and in 61 of 
these 68 cases, it had perforated, with the 
formation of an abscess on 38 occasions. This 
shows that in over one-half of the cases in 
which the gall bladder was perforated, the 
lesion had walled off into a localized abscess, 
and only in three had the gall bladder rup- 
tured into the general peritoneal cavity with 
an ensuing diffuse peritonitis. It seems to me 
that these statistics show that perforations of 
this viscus into the general abdominal cavity 
are relatively infrequent, as compared to that 
many cases (508) of acute appendicitis. 

Once again the term “early’’ has been con- 
fused. Many of the investigators interested in 
this particular disease have classified Judd 
and Phillips as “immediate” operators, when 
in reality they must be placed in the “early” 
group. 

The operative mortality in the group stud- 
ied by Graham of Toronto, showed that in 
the group of patients operated upon immedi- 
ately there was 16 per cent mortality, while 
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in the “early” group it was only 4.8 per 
cent. 

Smith, some years previous to the publica- 
tion of his paper in 1933, had no hesitancy in 
operating immediately, even though there was 
an elevation of temperature, and the patient 
was desperately ill. He changed his opinion 
rather abruptly following the death of an 
obese woman aged 53, upon whom a partial 
cholecystectomy during the acute stage had 
been done. In the records of the St. Luke’s 
Hospital in New York, he found that 107 pa- 
tients operated upon in the acute stage showed 
a mortality rate of 9.3 per cent; while in a 
group of 94 patients who had been aliowed to 
subside, 5 died with a 5.3 per cent mortal- 
ity rate. 

Recently a study of 300 consecutive cases 
of clinically acute cholecystitis was made by 
Pennoyer of our surgical staff at The Roose- 
velt Hospital. All of these patients had an ele- 
vation of temperature; abdominal pain, many 
of them had nausea and vomiting, accom- 
panied by abdominal distention. All had rec- 
tal temperatures of ror degrees or over with 
a leucocytosis of 12,000 or over. 

His cases were selected as clinically acute 
ones to ascertain whether or not the manage- 
ment and the mortality rates were comparable 
to other groups studied. During this investi- 
gation he noted that only one-half of the cases 
reported acute by the pathologist could be 
considered acute clinically. This was partic- 
ularly noticed in the edematous, distended, 
enlarged gall bladder with other signs of acute 
inflammation, where acute attacks were super- 
imposed upon a chronic inflammatory process. 

The most serious complication of acute chole- 
cystitis is gangrene and perforation. I admit 
that it is much commoner than the textbooks 
of the older writers record, but do not believe 
it is as frequent a complication as had been 
intimated recently; and consider it to be less 
serious than those which will ensue if chole- 
cystectomy is to be performed routinely in the 
acute stage by the surgeon of average ability. 
Practically 90 per cent of patients acutely ill 
with clinical manifestations of acute cholecys- 
titis will subside. It is striking to note the 
smooth convalescence of patients operated 
upon when gangrene, perforation, and local- 


ized abscess have ensued. There were 30 
deaths in The Roosevelt Hospital series of 300 
consecutive cases, a mortality of 10 per cent. 
It is significant to note that half of these 
deaths occurred in the small group of 59 pa- 
tients who were operated upon as emergencies. 
When the mortality rates are rearranged it is 
observed that immediate operation in our 
hands gives a mortality rate of 20 per cent, 
while in the remaining group the rate is ; 
per cent. 

In 1926 the writer warned against the dan- 
gers of cholecystectomy too early in the acute 
stage. That paper was prompted by several 
deaths which were attributable to too rapid 
intervention. It was my belief at that time, 
as it is now, that in the majority of these cases 
it is far better that these patients be observed 
for 24 or 36 hours, or even longer, to see 
whether or not the temperature, pulse rate, 
and blood count will diminish, indicating a 
subsidence of the inflammatory process. 

When the temperature remains elevated 
after 36 or 48 hours, the pulse rapid, and the 
general appearance is not improving, we do a 
cholecystectomy or a cholecystostomy. How- 
ever, we are not by any means averse to imme- 
diate operation upon admission if the patient’s 
condition indicates prompt intervention. 

The “delayed” treatment. Few surgeons con- 
sider it wise that surgery in all cases of acute 
cholecystitis be postponed, delayed, or de- 
ferred until a complete remission has taken 
place weeks or even months later, thus watch- 
fully waiting for an acute process to become 
a distinctly chronic one. I believe it is a com- 
mon experience among surgeons that many 
patients will refuse operation after the sub- 
sidence of their acute symptoms. This is 
unavoidable and in many instances little harm 
has been done by the delay of months or 
even years. 

Bruggeman has pleaded for more conserva- 
tive treatment of acute cholecystitis, yet even 
he could not be classified as a surgeon de- 
manding a complete subsidence in all cases 
prior to operation. He quotes the opinion of 
many surgeons throughout our country and 
abroad who agree with his conservative stand. 
He mentions the names of Lewis, Archibald. 
Muller, Deaver, Haggard, and certain German 
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writers. He quotes Heller as postponing the 
operation until the interval. There are other 
German surgeons, among them Enderlen and 
Hotz who 14 years ago found that the mortal- 
ity following operations performed during the 
acute attack was double the mortality follow- 
ing procedures carried out during the remission. 

Unquestionably a certain number of pa- 
tients will not submit to immediate or early 
operation and in consequence endanger their 
lives by the sequele which follow gangrene 
and perforation. 

Liver shock and death. Heyd in 1924 de- 
scribed an unusual complication following sur- 
gery on the gall bladder and biliary tract. 
There were certain unexplained fatalities which 
focused his attention upon the possibility that 
these deaths might be due to some form of 
liver disturbance. Thus the term came into 
use “liver shock and death.” He divided 
these fatalities into three types: 

1. The patients suffering from chronic 
cholecystitis with jaundice. Following opera- 
tion they fail to regain consciousness and, with 
a rapidly rising temperature and markedly in- 
creased pulse rate, die within 36 hours. 

2. Those suffering from obstructive jaun- 
dice. Following choledochostomy with drain- 
age they progress satisfactorily for several 
days, then without any known exciting cause 
become delirious, and gradually lapse into 
coma. The escaping bile becomes less in 
amount and watery in color and consistency. 

3. A.rare condition. The patients with a 
diseased pancreas and bile ducts, without 
jaundice. After choledochostomy with drain- 
age they appear to be progressing satisfac- 
torily when suddenly there is a marked 
acceleration of the pulse rate, a fall in blood 
pressure, a suppression of urine, and a con- 
dition exhibiting signs of collapse; but occur- 
ring much later than is usually seen in shock 
which ordinarily follows cholecystectomy. 

In 1926 the essayist (4) reported 3 patients 
who died within 40 hours after operation with 
immediate hyperpyrexia. One had a tempera- 
ture of 107.2 degrees, another 106 degrees, and 
still another 107 degrees. /Hemorrhage, peri- 
tonitis, pneumonia, and embolism were ruled 
out clinically. These were cases of chronic 
cholecystitis with cholelithiasis, and a chole- 


cystectomy had been performed. None was 
jaundiced. The operations were performed 
without difficulty, in fact 2 were noted as hav- 
ing been extremely easy; all 3 were drained. 
It seemed that immediately after the opera- 
tion was finished the temperature began to 
rise with an accompanying rapid pulse. Al- 
though no mention was made of liver trauma- 
tization, except in one instance, we believe 
that these patients died from absorption of 
either diseased or chemically altered liver cells, 
or toxic bile. 

Payne, in an article recently read before the 
American Medical Association, endeavors to 
explain and to offer remedies for this bizarre 
complication. He states that if the common 
bile duct has not been drained it seems logical 
to fall back upon blood chemistry determina- 
tions of xanthoprotein, indican, and choles- 
terol esters. It has been shown that in severe 
liver damage and especially in hepatic coma 
xanthoprotein in the blood is high and blood 
indican low; this is different from the blood 
study of uremia where xanthoprotein is high 
and indican is high. He quotes Epstein as ob- 
serving that in liver death there is marked 
lowering of the numerous relations between 
the cholesterol esters and the total blood cho- 
lesterol, also that a steady rise in cholesterol 
esters signified a favorable outcome. 

The late Lord Moynihan reported a liver 
death which he felt followed ligation of a 
branch of the hepatic’ artery; ischemic necro- 
sis of a large area of liver substance resulted; 
it was thus presumed that absorption of de- 
vitalized liver cells produced an overwhelm- 
ing intoxication. There are many who have 
supported this view as the primary cause of all 
“liver deaths.” 

It has been demonstrated (18) experimen- 
tally in dogs that the clinical course of “liver 
death” and similar liver changes has followed 
ligation of the hepatic arteries; in the animals 
that did survive there was found adequate col- 
lateral circulation to all lobes of the liver, and 
absence of hepatic necrosis. Thus a pathologi- 
cally descriptive term has been applied, “acute 
postoperative necrosis of the liver.’”” From ex- 
perimental investigation and from clinical 
studies (1), the following hypotheses have 
been offered: 
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1. A sudden release of biliary obstruction, 
rather than obstruction itself, is responsible 
for the fatal outcome in certain cases of biliary 
tract surgery. 

2. Liver changes already present in biliary 
tract disease are aggravated at times by opera- 
tive measures which are supposed to relieve it, 
and thus there is released a toxic substance 
into the circulation which is presumed to be a 
water soluble foreign protein. 

3. When the function of the liver is stopped 
the kidney takes up the process of detoxifica- 
tion from which results damage to the con- 
voluted tubules through which foreign pro- 
teins are excreted. 

4. The liver-kidney syndrome is a single 
pathological process of which the kidney pa- 
thology represents the second stage. 

Due to repeated failure at autopsy to find 
sufficient liver pathology to explain these re- 
peated deaths, it has been suggested (5) that 
the fatal syndrome is not hepatic but extra- 
hepatic with possibly an important cerebral 
factor so that careful postmortem examina- 
tion of the brain should be insisted upon. 

Touroff has attempted to show that viru- 
lent infection may produce a chemical syn- 
drome identical with so called “liver shock.” 
He believes that often the infection is incapa- 
ble of being detected, the patients being so ill 
that it is difficult for the examiner to deter- 
mine the presence of any positive physical 
signs. He showed that often postmortem ex- 
amination failed to reveal patients dying of 
so called “‘liver shock”’ but really succumbing 
to other complications. 

With the newer methods of determining 
liver function before operation, some idea 
should be obtained as to whether or not this 
viscus can be held partially or completely re- 
sponsible for these fatalities. The mortality 
following cholecystectomy due to liver dysfunc- 
tion can thus no doubt be lowered by the more 
painstaking selection of cases. 

In jaundice, dye tests are of value in deter- 
mining the activity of liver parenchyma and 
should be undertaken before operation in all 
such cases. Today, surgeons appreciate too 
infrequently the danger of the acute toxic 
liver incompetence which sometimes follows 
operative measures and which occasionally 
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results fatally. Whether the cause of these 
startling deaths is hidden infections, chem- 
ically altered liver cells, disturbed liver me- 
tabolism or liver dysfunction, meticulous pre- 
operative data can and should be obtained. 

Pre-operative management. A satisfactory 
pre-operative program cannot be carried out 
with those patients who of necessity must 
undergo immediate operation. However, in 
cases in which it is safe to allow the symptoms 
to subside and to plan interference some 4 to 
6 days later it is of value: 

1. To know of upper respiratory infections 
and to treat them if they exist. 

2. Toobtain thorough cleansing of the lower 
intestinal tract. 

3. To institute a minute laboratory investi- 
gation, with a complete blood count, blood 
chemistry studies, xanthoprotein, indican, and 
cholesterol esters determination. If the urea 
nitrogen is not within normal limits the lib- 
eral use of fluids is indicated; the blood sugar 
should be carefully noted. The sedimentation 
rate gives some index of liver damage; if ele- 
vated the liberal use of glucose insures gly- 
cogen store. The icteric index is a source of 
information as to blockage of the ducts; slight 
elevation of from 15 to 20 probably means a 
cholangitis or liver damage. Roentgen-ray 
vision with dye is valueless if the patient is 
jaundiced and there is known to be liver dam- 
age; it is of doubtful value in the face of irri- 
tations of the gastro-intestinal tract, such as 
peptic ulcer, acute appendicitis, or malignancy. 

4. To give intravenous infusions of 1,000 
cubic centimeters of 5 per cent glucose in 
saline twice daily; a diet high in carbohy- 
drates and low in fats is recommended. Trans- 
fusions of blood are given to the jaundiced 
patient prior to, and immediately following 
operation, especially if there is profuse bleed- 
ing or a prolonged operating time. Liver func- 
tion tests, though properly administered, often 
give but scant information; therefore, satura- 
tion with water and sugar should be given 
intravenously before and after any operative 
maneuver on the biliary tract. 


SUMMARY 


No set time is feasible for surgical interfer- 
ence in all cases of acute cholecystitis. Care- 
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ful individualization is necessary if operative 
mortality is to be kept low. Although there 
are a few surgeons who insist upon immediate 
operation after the patient has been admitted 
to the hospital, the great majority prefer to 
intervene in from 1 day to 5 days, thus allow- 
ing sufficient time for beneficial pre-operative 
measures to be instituted. 

We have divided these surgeons into three 
groups: (1) those who operate immediately 
upon admission of the patient to the hospital; 
(2) early, 1 day to 5 days; (3) delayed (weeks 
or even months). The mortality rate in the 
hands of the majority of surgeons is better in 
the so called “early” group of operators than 
in the so called “immediate” group. 

In our series of cases, convalescence follow- 
ing gangrene and perforation has been smoother 
and more satisfactory than is usually stated 
by most authors. 

The treatment of acute cholecystitis cannot 
be compared with the treatment of acute ap- 
pendicitis. The exact cause of liver death and 
shock is unknown. Suggested causes are: in- 
toxication due to the absorption of devitalized 
liver cells, disturbed liver metabolism and 
dysfunction, hidden infections. 

Meticulous pre-operative study of the blood 
chemistry and the study of the bile if the ducts 
are drained will lower the mortality. 


CONCLUSIONS 


1. The majority of surgeons are obtaining 
better results by waiting from 1 to 5 days be- 
fore operating upon patients suffering from 
acute cholecystitis. Time is thus given for the 
acute inflammatory process to subside and the 
patient offered the opportunity to be properly 


prepared for the shock of a major surgical 
procedure. 

2. The mortality rate will be higher in the 
hands of the majority of surgeons if “‘immedi- 
ate” operation in all cases is advised. 

3. More frequent and painstaking post- 
mortem examinations would no doubt throw 
light on the cause of “liver shock and deaths.” 
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DIVERTICULA OF THE INTESTINE 


CLAUDE F. DIXON, M.D., JOEL L. DEUTERMAN, M.D., and HARRY M. WEBER, M.D., 


Rochester, Minnesota 


IVERTICULA of the intestine, when 
they are symptomless, may be 
considered as nothing more than 
anatomical curiosities. Such saccu- 

lations or pouches, however, may become the 
sites of an inflammatory process, or neoplastic 
changes may occur in them. The develop- 
ment of either of these conditions may produce 
symptoms requiring medical treatment or 
surgical intervention. 

Some diverticula are congenital in origin 
(for example, Meckel’s diverticulum), but the 
majority are thought to be acquired. It is 
quite logical therefore that inquiry should be 
made to learn the reason for their formation. 
Virchow, for example, described diverticula 
of the small intestine as herniations of the 
mucosa through the muscular layers of the 
intestinal wall. Edwards, in an extensive 
review of the literature on jejunal diverticula, 
together with a report of his own cases, em- 
phasized the point that diverticula apparently 
invariably form in close proximity to the small 
vessels supplying the intestinal wall. He called 
attention to the fact that, usually, blood is 
supplied to the intestine by pairs of vessels. 
In confirmation of his theory as to the origin 
of diverticula, Edwards illustrated his paper 
with specimens and diagrams which showed 
diverticula arising in pairs corresponding to 
the points where the paired blood vessels en- 
tered the intestinal wall. He expressed the 
opinion that as the diverticula increase in size, 
they encroach on one another and produce 
pressure on the mesial wall, with the end-re- 
sult that they become converted into a single 
diverticulum. Further evidence that diver- 
ticula originate at the point of entrance of 
blood vessels into the wall of the intestine is 
found in the fact that the majority of diver- 
ticula arise from the mesenteric side of the 
bowel. 


From the Division of Surgery, and the Sections on Surgery and 
on Roentgenology, The Mayo Clinic. 

Presented before the Clinical Congress of the American Col- 
lege of Surgeons, Chicago, October 25-29, 1937. 


Careful microscopic study of intestinal di 
verticula reveals for the most part a charac 
teristic picture: it will be seen that the mucosa 
has herniated through the wall of the intes 
tine and in some instances that the muscular 
layers cover a portion of the diverticulum. 
Near the base of the pouch the muscular struc 
ture is highly thickened; at the apex it is 
thinned out. Edwards also called attention 
to the almost valve-like muscular apparatus 
at the mouth of the herniation. 


THE MECHANISM BY WHICH INTESTINAL 
DIVERTICULA ARE FORMED 


When contraction of the intestine occurs, 
it is obvious that the openings for the entrance 
of blood vessels become smaller in the con- 
tracting segment of the intestine while, in the 
relaxed portion, there is a tendency for such 
openings to become larger. If contractions 
occur when a relaxed segment of intestine is 
between two contracting portions, the pres- 
sure exerted on the relaxed segment where the 
vascular openings are larger may be sufli- 
ciently great to cause herniation. Most ob- 
servers share this view regarding the causa- 
tion or formation of diverticula. Some believe 
that the areas of decreased resistance in the 
wall of the bowel are produced by degenera- 
tion of the venous connective tissue, and that 
increased pressure within the intestine may 
cause the formation of diverticula through 
such areas. Sudsuki, particularly, has voiced 
this view. Fisher suggested that thinning of 
the circular muscular layer may occur and 
that, when this happens, an evagination of the 
mucous membrane may quite easily find its 
way through the longitudinal muscular layer 
to the serosal coat, forming a diverticulum. 
Fisher has also observed definite thickening 
of the peritoneal layer covering a diverticu- 
lum; this is apparently an attempt to limit 
the process. Klebs has observed that some 
segments of bowel containing diverticula have 
an extremely short mesentery, and he sug- 
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Fig. 1. Various stages in the formation of a diverticulum; 
a, left, early stage, b, center, later stage, c, right, final stage, 


gested that perhaps the dragging effect of the 
vessels supplying blood to the bowel produces 
diverticula. 

Our observations have led us to the belief 
that acquired diverticula originate, as both 
Edwards and Fraser have stated, in close 
proximity to the vascular supply of the in- 
testine (Fig. 1). According to Butler, the pull 
of the vasa recti of the superior mesenteric 
artery as a result of sclerosis is probably an 
important factor in the formation of intra- 
mesenteric diverticula of the small intestine. 
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showing how thinning of the muscular layer over the sur- 
face of the diverticulum takes place. 


C. H. Mayo once saw a diverticulum form 
during the course of an intestinal operation. 
It occurred on the mesenteric border of the 
sigmoid at a time when the proximal segment 
of bowel was in a state of contraction. 


DIAGNOSIS AND TREATMENT 


Duodenal diverticula. Of the diverticula of 
the intestine, about 18 per cent (Fig. 2) have 
as their site of origin the duodenum and they 
are present most often in individuals 50 years 
or more of age. Frequently, duodenal diver- 


Fig. 3. Duodenal diverticulum, showing characteristic 
extraluminal outpouching. 
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Fig. 4. Multiple duodenal and jejunal diverticula. 


ticulum and duodenal ulcer are concomitant 
findings. Moynihan, however, said that these 
duodenal sacculations are not true diverticula 
but ‘‘pouchings,” and that they were not 
related to true diverticula. So far as we know, 
it is impossible to say whether diverticula are 
more frequent in cases in which ulcer is pres- 


Fig. 5. Meckel’s diverticulum of ileum. 


ent, but if the diverticula are more prevalent 
in individuals who have ulcer, apparently the 
occurrence has not been explained. Possibly, 


if the irritating cause is sufficient, contrac- 
tions occur in another portion of duodenum 
synchronously, thereby producing herniation 
in the segment which is not undergoing spasm 
or contraction. The most frequent site of 
duodenal diverticula is near the ampulla of 
Vater. Even when large, such diverticula are 


Fig. sb. Meckel’s diverticulum of ileum. 
So. 
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Fig. 6. a, Diverticulum (segment on superior surface) of ileum; b, showing marked 


ulceration in tip of diverticulum. 


usually symptomless. Occasionally, however, 
duodenal diverticula become large enough to 
produce symptoms of partial obstruction 
mechanically, in which event surgical inter- 
vention is indicated. The operative procedure 
of choice in such cases is dependent on certain 
factors in the individual case, the procedure 
most commonly undertaken being removal or 
inversion. It is quite obvious that the latter 
operation should be carried out only when the 
diverticulum is small. 

The diagnosis of duodenal diverticula is 
not made clinically, and it is strictly roent- 
genologic when it is made before operation or 


before necropsy. Since duodenal diverticula 
are often quite large, the characteristic extra- 
luminal outpouching is usually recognized 
without difficulty as the opaque meal is fol- 
lowed along the course of the duodenum after 
it has passed through the pylorus. Figure 3 
represents a typical instance. The patient 
was a man, aged 71 years, who for 20 years 
had complained occasionally of a sensation of 
fullness and bloating in the epigastric region 
after eating. His symptoms, plus the finding 
of a duodenal diverticulum, were not thought 
sufficient, however, to warrant surgical inter- 
vention. 
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Fig. 7. a, left, Diverticulitis of descending colon, and b, right, carcinoma of descending colon, showing typical roent- 


genographic finding for both types of lesions. 


Jejunal diverticula. Hansemann described 
a case in which, at necropsy, more than 400 
diverticula were found in the jejunum. About 
6 per cent of intestinal diverticula occur in this 
segment of the intestine, and as a rule, multi- 
ple diverticula will be found. Of 4,820 ne- 
cropsies, g revealed jejunal diverticula. In 
many cases in which jejunal diverticula de- 
velop, the patients complain of gaseous rum- 
bling in the upper left abdominal quadrant 
after meals; others experience intermittent 
cramping abdominal pain following the inges- 
tion of food. In a few cases vomiting and 
diarrhea occur. The diagnosis of jejunal 
diverticulum is likewise chiefly a roentgeno- 
logic problem. Diverticula in this portion are 
also large, and are generally recognized with 
ease as the opaque meal is observed to pass 
through these segments. As a rule the diver- 
ticulum does not evacuate the contrast sub- 
stance rapidly, and the outpouching is readily 


recognized even after the lumen in the im- 
mediate vicinity has contracted and propelled 
all but a very small residue of the opaque 
substance from the mucosal folds. 

When surgical treatment is considered ad- 
visable, removal of the diverticulum or di- 
verticula is carried out. If many herniations 
are present, then resection of the involved 
segment is the procedure of choice. Figure 4 
shows many diverticula in the jejunum of a 
patient, aged 71 years, who did not give a 
history of any intestinal disorder save an 
occasional attack of diarrhea, in the previous 
ro years. Surgical intervention was thought 
to be inadvisable. 

Diverticula of the ileum. Only about 1.5 
per cent of acquired intestinal diverticula 
occur in the ileum. Some cases of ileal diver- 
ticula have been reported in which the hernia- 
tion arose from the amesenteric border. Most 
ileal diverticula, however, are congenital, and 
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since Meckel’s diverticulum is quite a com- 
mon finding, the discussion will be limited to 
it. It is thought that Meckel’s diverticulum 
js present in 2 per cent of all individuals. 

The existence of Meckel’s diverticulum 
may be suspected, but the diagnosis has sel- 
dom been made before operation. In several 
cases in which we have strongly suspected the 
presence of inflammation or disease in a 
Meckel’s diverticulum, exploratory operation 
substantiated our preoperative impression. 
Persistent bleeding from the rectum in chil- 
dren is always suggestive of the presence of a 
Meckel’s diverticulum. Also, attacks of 
cramp-like pain in the region of the umbilicus 
are often indicative of it. A few Meckel’s 
diverticula have been found at operation in 
which the neck of the lumen was quite small 
and was the cause of complete or almost com- 
plete obstruction of the diverticulum, a con- 
dition somewhat analogous to that of the 
appendix in appendicitis. The presence of 
gastric mucosa in diverticula of the Meckel 
type is responsible for many of the ulcers that 
have been observed in these pouches, and it 
undoubtedly accounts for many of the symp- 
toms. Gray and Kernohan have reported a 
case in which there was malignant degenera- 
tion of the gastric mucosa in a Meckel’s diver- 
ticulum; microscopic study of the malignant 
process revealed a structure similar to that 
of gastric carcinoma. In 2 cases in which the 
heterotopic gastric mucosa in such diver- 
ticula had undergone ulceration, the patient 
observed that his pain ceased 2 or 3 hours 
after the ingestion of food. Pancreatic tissue 
has also been found in diverticula of the 
Meckel type. 

Case was the first to demonstrate Meckel’s 
diverticulum by the use of roentgen rays; 
many years elapsed before another instance 
was reported in the roentgenologic literature. 
Then others, among them Pfahler, Allemann, 
and Prévét, reported other cases. Up to the 
present time Meckel’s diverticula have been 
demonstrated roentgenologically on but 3 
occasions at The Mayo Clinic. Since these 
diverticula vary so widely in their gross mor- 
phologic characteristics, a typical roent- 
genologic appearance is not to be described. 
The roentgenologic appearance may, how- 
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Fig. 8. Diverticulosis of colon. 


ever, be expected to reflect the morphologic 
contour of the particular diverticulum. Figure 
5 a and b illustrates this point in a satisfac- 
tory manner. The patient, a man 39 years 
of age, had had gaseous eructations for 10 
years, and during the past year there had 
been knife-like pain and tarry stools. Marked 
ileitis was responsible for his symptoms and 
on this account 35 centimeters of ileum and 
colon were removed. However, a Meckel’s 
diverticulum was also present and gave a 
typical roentgenographic manifestation. 

In another case, a girl aged 5 years, blood 
had been passed by rectum on several occa- 
sions. In the 3 years prior to her examination 
at the clinic she had had attacks of diffuse, 
cramp-like abdominal pain. She also had 
severe asthma. On examination she appeared 
to be somewhat cachectic. There was marked 
secondary anemia. Abdominal exploration 
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Fig. 9. Diverticulitis of sigmoid: a, left, roentgenogram before medical treatment, February 3, 1934; b, right, after 


patient received medical treatment, February 12, 1934. 


disclosed a Meckel’s diverticulum, 66 centi- 
meters in length, in the distal portion of 
which there was marked ulceration (Fig. 6). 


The ileum and the diverticulum had a com- 
mon mesentery, and removal without sacri- 
fice of the ileum was therefore impossible. It 
was felt that the symptoms might abate if 
treatment similar to that for some peptic 
ulcers were employed, and for that reason an 
anastomosis was made between the ileum and 
the diverticulum. Unfortunately, however, 
the patient succumbed to bronchopneumonia 
a few days following operation. 

It must be admitted that in the past, roent- 
genologic examination seemed to have little 
to offer in the diagnosis of this condition. It 
may be predicted, however, that the roent- 
genologic diagnosis of Meckel’s diverticula 
will become more and more satisfactory as 
roentgenologic experience with them accumu- 
lates. Such Meckel’s diverticula as are small 
and communicate with the lumen of the bowel 
by a very wide neck will, however, be recog- 
nized roentgenologically only with the greatest 
difficulty, and in a certain number of the 


cases will inevitably escape roentgenologic 
detection. 

Diverticula of the colon. By far the majority 
of diverticula (about 60 per cent) occur in the 
sigmoid; some have stated that as high as 80 
per cent of colonic diverticula occur in the 
lower part of the descending colon and sig- 
moid. The condition in which one or more 
diverticula have been formed is known as 
“ diverticulosis.” 

The term ‘‘diverticulitis”’ is applied to that 
state in which one or more of the diverticula 
have become inflamed. It has been estimated 
that in about a fifth of people with diverticulo- 
sis, diverticulitis develops. The complications 
and sequelz of diverticulitis are stricture for- 
mation, perforation with abscess formation, or 
perforation into or onto another viscus, peri- 
tonitis, and fistula. The symptoms of acute 
diverticulitis are similar to those of acute 
appendicitis except, of course, that in the 
former the symptoms are confined to the left 
lower quadrant of the abdomen. About 33 
per cent of patients with diverticulitis have a 
palpable mass in that region. 
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Carcinoma and diverticulitis may be co- 
existing conditions but there is no reason to 
believe that diverticulitis is a precursor of 
malignancy. The clinical differentiation be- 
tween diverticulitis and malignancy of the 
colon is frequently difficult to make. The 
symptoms of an acute inflammatory process 
are, of course, in favor of a benign condition. 
The passage of a large amount of blood and 
mucus with the stool is one of the predomi- 
nant symptoms of malignancy. Bargen and 
Dixon reviewed a large series of cases of diver- 
ticulitis and observed that noticeable bleeding 
by rectum was quite a rare symptom of that 
condition. A review of the differential roent- 
genologic diagnostic criteria has been made 
previously (5). It was pointed out that 
accurate differential diagnosis between these 
conditions is possible at the roentgenologic 
examination. Figure 7 a and b shows the 
typical roentgenographic manifestations of 
carcinoma (left) and diverticulitis (right). 
Both of these lesions are in the descending 
colon at the crest of the ilium. 

The treatment of diverticulitis of the colon 
in its earlier stages is not a surgical problem. 
Even if there is marked deformity of the bowel 
due to diverticulitis, rest in bed, a non- 
residue type of diet, liberal doses of bella- 
donna, and warm saline irrigations by rec- 
tum, frequently cause the process to subside. 
With care of the diet such individuals may 
continue throughout life with nothing more 
serious than an occasional attack. Figure 8 
shows multiple diverticula throughout the 
colon of a man aged 89 who succumbed to a 
cerebral accident. Throughout life he gave 
no history of any intestinal disturbance. 
Figure 9 a and b shows roentgenograms of 
the colon before and after medical treatment 
of diverticulitis. 

There are other cases in which the condition 
is intractable to all forms of medical manage- 
ment and operation obviously is indicated. 
It has been our plan to manage stricture 
formation surgically by establishment of a 
colonic stoma in an uninvolved portion of the 


o 


bowel proximal to the involved segment. The 
establishment of such an artificial anus fre- 
quently allows the inflammatory process to 
subside completely and closure of the colonic 
stoma can be carried out with good results 
subsequently. Judd was of the opinion that 
such colonic stomas should not be closed be- 
fore a year had elapsed. 

If it is obvious that more radical treatment 
for diverticulitis is required, the next surgical 
procedure to be considered is resection of the 
involved segment, and even this should some- 
times be antedated by colostomy, particularly 
if there is abscess formation or perforation 


into an adjacent viscus such as the urinary 
bladder. 
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DISTURBANCES OF THE BLOOD AND LYMPH 
CIRCULATION OF THE ABDOMEN 


W. D. GATCH, M.D., F.A.C.S., Indianapolis, Indiana 


HIS paper covers only those disturb- 

ances of the abdominal circulation 

which are peculiar to it. Disturb- 

ances due to embolism, thrombosis, 
arterial disease, and cardiac failure are not 
within its scope. It deals chiefly with acute 
derangements of circulation such as may occur 
in fairly healthy patients who require opera- 
tion. These may affect the entire abdominal 
circulation or they may be limited to the cir- 
culation of a single organ. 


DISTURBANCES OF THE ABDOMINAL 
CIRCULATION AS A WHOLE 


The abdominal vessels have two important 
functions beside supplying blood to the ab- 
dominal organs. They serve as a reservoir to 
regulate the flow of blood in the lesser circu- 
lation. Some of them, in the liver and spleen, 
constitute a wonderfully efficient apparatus to 
remove bacteria and other particulate matter 
from the blood. 

Disturbances of the flow of blood from abdomen 
to thorax. The great capacity of the abdominal 
vessels is obviously of advantage at times to 
the entire circulation, because it permits the 
temporary storage of blood in the abdominal 
organs when, for any reason, the supply of 
blood to the heart is greater than it can pump. 
The quantity of blood in the abdomen varies 
between wide limits. In man after fasting it 
probably does not exceed 25 per cent of the 
total blood volume. It is possible to impound 

Presented before the Clinical Congress of the American College 
of Surgeons, Chicago, October 25-29, 1937. 

1Two determinations of the quantity of blood in the abdomen of 
the fasting dog were made. The total blood volume was deter- 
mined by the dye method. The dog was then killed instantly 
with cyanide, and its aorta, azygos veins, vena cava ascending, 
and common iliac vessels were clamped. All blood was then 
expelled from the abdominal viscera by forcing first physiological 
salt solution and then air into the aorta. The escaping fluid was 
collected from the vena cava. Sections of the viscera after this 
showed them to be bloodless. In one experiment 16 per cent, and 
in the other, 19 per cent of the total blood volume was obtained. 
In the human the quantity of blood in the abdomen (after fasting) 
is probably somewhat greater, possibly 25 per cent. For the 


effect of food on the blood flow of the digestive organs, see 
Mann (9). 


in the abdomen of a dog nearly all the blood 
in its body. 

The absence of valves in the abdominal 
veins permits a rapid backflow into them of 
blood accumulated in the thorax. In the course 
of general anesthesia, the head-down position 
or vigorous struggling may prevent this un- 
loading of the thoracic veins, and thereby 
imperil life. This danger is not great unless 
the air-way is obstructed. Then a high nega- 
tive pressure in the chest accelerates the flow 
of blood from abdomen to thorax. This over- 
dilates the heart when it is suffering from 
anoxemia. Experiments show that this evil 
combination may damage a normal heart 
beyond recovery in a time as short as 2 min- 
utes (7). 

Failure of a normal quantity of blood to 
leave the abdomen is present when the ab- 
dominal muscles are paralyzed and the patient 
put in the erect posture. Thus a deeply 
anesthetized animal dies if kept in the head-up 
position because of the accumulation of blood 
in the abdomen. Patients with paralyzed ab- 
dominal muscles cannot remain upright for 
any considerable time. It would seem that 
compression of the abdominal viscera by the 
muscles which enclose them is essential to 
the maintenance of the circulation under the 
ordinary conditions of life (6). 

Ejection of the stomach contents by vomit- 
ing is accomplished by powerful compression 
of the stomach by simultaneous contractions 
of all the muscles which enclose the abdomen. 
This expels from the abdomen not only the 
contents of the stomach but a large quantity 
of blood as well, the blood being forced 
through the inferior vena cava into the right 
chambers of the heart. Nature has evolved a 
remarkable adaptation to protect the heart in 
this event. During vomiting there is a vagal 
inhibition of the heart. This may cause the 
blood pressure to fall to zero, because of a 
complete cessation of heart action. The usual 
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effect, however, is a great slowing of the heart 
rate. When the abdominal muscles relax, the 
intra-abdominal pressure falls, and the exces- 
sive quantity of blood which has been forced 
into the chest flows back out of it. Thus over- 
dilatation of the heart is prevented. If vomiting 
occurs after the vagi have been cut, it is 
accompanied by a great rise of blood pressure. 

Is the intra-abdominal circulation impeded 
when the intra-abdominal pressure is greatly 
increased by ascites, by the pregnant uterus, 
or by tumors? The abdominal veins have 
walls of paper thinness which are easily com- 
pressed by the slightest pressure. It would 
seem that they would be blocked when the 
intra-abdominal pressure is elevated, but 
every day experience shows that they are not, 
and that the blood flow through the abdominal 
viscera is not stopped by even an enormous 
increase in the intra-abdominal pressure. The 
question is answered by the results of the 
following experiment: 

Arrangements are made to record the sys- 
tolic blood pressure, the intra-abdominal pres- 
sure, and the pressure in the vena cava. The 
intra-abdominal pressure is then elevated by 
injecting normal salt solution into the peri- 
toneal cavity. As the intra-abdominal pres- 
sure increases, the pressure in the vena cava 
increases, and the two are always equal. When 
the intra-abdominal pressure equals the sys- 
tolic blood pressure, all flow through the ab- 
dominal organs ceases, and they are white and 
bloodless. 

From this experiment we conclude (1) that 
the heart forces enough blood through the 
capillaries to maintain an intravenous pres- 
sure equal to the intra-abdominal pressure; 
(2) that the intra-abdominal circulation can- 
not be stopped by any increase in intra-ab- 
dominal pressure lower than the diastolic 
blood pressure. 

The second conclusion requires comment. 
When the pressure upon a capillary equals the 
diastolic blood pressure, the flow of blood 
through it occurs only in systole when the 
arterial pressure rises above the diastolic pres- 
sure. The flow, therefore, consists of a series 
of brief spurts. As we shall show later, the 
resulting volume of blood flow is insufficient to 
maintain the normal activities of the tissues. 
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It has been shown experimentally that when 
salt solution is injected into the peritoneal 
cavity in sufficient quantity to increase the 
intra-abdominal pressure to equality with the 
diastolic blood pressure, the absorption of the 
salt solution is very slow (10). 

In the experiment just described, sudden 
removal of the fluid caused no noteworthy 
change in the blood pressure. The collapse of 
the patients who, while in the sitting position, 
have had large amounts of ascitic fluid re- 
moved, is to be attributed for the most part to 
the inability of the overstretched abdominal 
walls to compress the great capillary and ve- 
nous reservoir of the abdomen sufficiently to 
provide an adequate supply of blood to the 
heart. Of course, a vasomotor relaxation 
within the abdominal viscera would hasten the 
onset of this difficulty, which is not likely to 
occur if the patient is kept in the recumbent 
or head-down position. 

The venous return from the lower extrem- 
ities is not prevented by increased intra-ab- 
dominal pressure as long as the valves in their 
veins are intact. If the femoral vein be tied 
and cut just below Poupart’s ligament, it will 
be found that the venous pressure in its distal 
portion, as measured with a mercury manom- 
eter, is equal to the systolic blood pressure. 
It may be increased until it is several times 
greater than this by compression of the leg. 
The valves in the leg veins give them the 
power of a force pump, so that contraction of 
the leg muscles around the veins raises the 
intravenous pressure to any height necessary 
to force the blood from the femoral into the 
iliac veins. 


DISTURBANCES OF CIRCULATION LIMITED 
TO SINGLE ABDOMINAL ORGANS 


Distention and venous obstruction are the 
common causes of circulatory disturbance in 
the hollow, distensible abdominal organs. Ve- 
nous obstruction affects chiefly those organs 
having a mesentery. 

Effects of distention. These can be produced 
and studied most conveniently in the wall of 
the intestine. Facts established by this study 
apply in general to the circulation of any 
hollow, distensible viscus. The set-up for this 
study is shown diagrammatically in Figure 1. 
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Fig. 1. Diagram showing set-up used in study. 


By means of this preparation and modifi- 
cations of it we can show: 

1. That the venous outflow from a distended 
bowel decreases as the intra-intestinal pres- 
sure increases, and ceases when the intestinal 
pressure equals the systolic blood pressure.’ 

2. That distention of the bowel causes no 
venous congestion thereof. This can be demon- 
strated easily by measuring the venous pres- 
sure in a branch of the outflowing vein when 
the latter is not obstructed. I mention this to 
disprove the idea, which appears in the litera- 
ture, that distention of the bowel causes a 
venous congestion of it. 

3. That the bowel is in no way injured by 
an intra-intestinal pressure short of that neces- 
sary to rupture it, provided the pressure is 
present for a short time only. After deflation 
the bowel can be made to contract normally, 
and, on microscopic study of its wall, 
damage thereto can be observed. 

4. That the function of the bowel as shown 
by its power of absorption is carried on in a 

1Arrest of the blood flow by distention has been attributed to elongation 
of the — until the lumina are obliterated. This is certainly not true, 
as may be shown by x-ray pictures of the dilated bowel when its arteries 
are filled with bismuth oxychloride. The arteries of all the hollow viscera 
poe a diagonal or convoluted course, so that they are not elongated 


y distention of the organs they supply. The arrest of blood is due to 
compression of the capillaries. 


fairly normal manner in the presence of intra- 
intestinal pressure lower than the diastolic 
blood pressure, but that all absorption except 
by the transperitoneal route ceases when the 
ah is higher than this.” 

That distention of the bowel causes no 
odmes of its wall, and diminishes or abolishes 
secretion by its mucosa. The bowel, when 
tightly distended, becomes covered by drops 
of fluid, it is true, but these are composed of 
plasma squeezed from the tissues. 

That tightly distended loops of bowel 
kept for a number of hours in the abdomen 
gradually increase in diameter and may re 
main viable provided the pressure within 
them does not increase as fast as their walls 
are stretched. The enlargement of the bowel 
under these conditions diminishes the pressure 
on the capillaries of its wall and permits a 
resumption of the blood flow. 

The effects of anemia on the bowel wall can 
be studied also by experiments on pieces of 
fresh, detached rabbit intestine. By this 
means we can determine how long the totally 
anemic bowel can survive. This determina- 
tion was made at my request first by Dr. J. H. 
Weatherby and later by Dr. K. K. Chen (19). 
The bowel was assumed to be alive as long as 
its power of selective absorption was not com- 
pletely lost. The normal bowel will not absorb 
histamine, proteoses, and peptones. It ab- 
sorbs sugars at a definite rate. 

The experiment was performed by im- 
mersing closed pieces of fresh intestine, con- 
taining one or more of these substances, in 
Ringer’s solution. The latter was tested at 
frequent intervals for the material in the 
bowel. 

Chen found that pure peptone will not dif- 
fuse through the bowel wall in 24 hours. He 
found that histamine begins to diffuse in about 
an hour, its passage being slow until after the 
sixth hour when it rather suddenly begins to 
pass through at a greatly increased rate. He 


*In a number of dogs we tested the effect of distention upon secretion 
by the bowel as follows: after washing out the lumen of a piece of bowel 
several feet in length, we applied 3 ligatures to it, 1 at each end and 1 in 
the middle. We inflated 1 of the 2 pieces of bowel so enclosed, but not 
the other. In no experiment did we obtain more than a minute ‘quantity 
of fluid from the inflated piece of bowel even when the experiment had 
lasted for several hours. We always obtained a small but measurable 
amount of fluid from the uninflated piece of bowel. The pressures we 
used ranged from half the diastolic blood pressure up to the systolic pres 
sure. There is, therefore, no reason for the idea that distention increases 
the passage of fluid into the bowel lumen. It is well known that this 
depends chiefly upon the nature of the bowel contents. 





GATCH: DISTURBANCES OF BLOOD AND LYMPH CIRCULATION OF ABDOMEN 325 


found that various sugars pass through the 
living bowel at fixed rates which are different 
for each sugar. In about 6 hours they all 
begin to pass through more rapidly and at the 
same rate. Six hours is therefore a fairly 
accurate estimate of the survival time of the 
detached bowel. 

Both types of experiment show that the 
bowel can endure a remarkably long period of 
anemia. Under clinical conditions the in- 
testine may not be injured beyond recovery by 
several days of distention. This is because the 
distention is usually intermittent. It is prob- 
able, however, that distention may injure the 
intestinal mucosa enough to deprive it of 
power to keep toxic substances, always present 
in the bowel lumen, out of the blood. Even in 
this event, the body is protected from harmful 
absorption by way of the mesenteric veins if 
the bowel is distended by a force equal to the 
diastolic blood pressure. Patients suffering 
from advanced bowel obstruction may have a 
very low diastolic blood pressure, which can 
easily be equalled by the intra-intestinal pres- 
sure.’ If the latter be suddenly reduced, the 
circulation through the bowel will be restored 
and the absorption of toxic material will occur. 

A probable explanation of death following 
shortly after the release of a bowel obstruction 
is that the operative trauma causes an over- 
whelming absorption of toxic material both by 
the mesenteric and by the transperitoneal 
route. Weatherby and Chen have shown that 
toxic material can pass through the entire wall 
of the partially devitalized bowel. It has been 
demonstrated that the inflammatory exudate 
thrown out by the peritoneum about the 
damaged bowel hinders the absorption of toxic 
material which has passed through the bowel 
wall. It is easily conceivable that the removal 
of this exudate over long reaches of bowel may 
lead to the absorption of a fatal dose of toxins 
(10). Toxins absorbed by way of the mesen- 
tery pass through the liver, which has a well 
known detoxifying action; those absorbed by 
the transperitoneal route pass directly into the 
systemic circulation. 

It is certain that by gradual deflation of the 


‘Since the function of the bowel is carried on in a fairly normal manner 
as long as the intra-intestinal pressure does not exceed the diastolic blood 
pressure, it is probable that the bowel mucosa will not be injured enough 
to permit the passage of toxins unless the intra-intestinal pressure equals 
the diastolic blood pressure. 


bowel and relief of dehydration before opera- 
tion, the death rate from advanced bowel 
obstruction can be greatly reduced. 

Effects of distention on hollow viscera other 
than the bowel. The effects of distention on the 
appendix and cystic ovary are much the same 
as on the intestine. The effects on the gall 
bladder are peculiar and call for special com- 
ment. 

Distention of the gall bladder. If the cystic 
duct of an experimental animal be tied, the 
gall bladder will be found, after a few hours, 
to be contracted. If the common duct be tied 
and the cystic duct left open, then the gall 
bladder becomes greatly distended (13, 16). 
In the former case the gall bladder remains 
contracted because of the rapid absorption of 
water from its contents. In the latter case it 
becomes distended because its power of ab- 
stracting water from its contents is not suffi- 
cient to cope with the constant arrival of more 
fluid by way of the cystic duct. 

When this condition exists in the human 
subject, due to obstruction of the common bile 
duct by cancer, the gall bladder distends to 
five or six times its normal size, but rarely or 
never becomes gangrenous. The pressure 
within it, probably from 250 to 300 millimeters 
of water (14), is too low to cause a dangerous 
impairment of circulation. The gall bladders 
dealt with by the surgeon are usually without 
function, which means that they have little or 
no power to absorb water from their contents. 
A gall bladder in this condition may become 
distended to a great size. In one observed by 
the writer the distention was intermittent and 
apparently due to the presence of a ball valve 
stone in the cystic duct. Here the gradual 
stretching of the gall bladder permitted the 
maintenance of the circulation. Massive gan- 
grene of the gall bladder and appendix cannot 
be explained by distention, but is probably 
always due to venous obstruction. 

Effects of venous obstruction. In the intes- 
tinal preparation we have described, if a 
manometer be tied into the vein draining the 
closed piece of bowel, the venous pressure, as 
measured by the manometer, will be seen to 
rise until it equals the systolic blood pressure. 
This is proof that the systolic blood pressure 
in the presence of venous obstruction is trans- 
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Fig. 2. Diagram to illustrate the interchange of ma- 
terials through the capillary wall. C, Blood capillary; L, 
lymph capillary; TS, tissue spaces around both. 


mitted through the capillaries into the vein. 
Under these conditions the bowel soon becomes 
thick and sodden with extravasated blood. 
Its mucosa becomes detached and all its tis- 
sues disorganized. This is because of rupture 
of the capillaries by a pressure they are not 
able to withstand. This mechanism is the 
most common cause of disturbances of the 
circulation of individual abdominal organs. It 
is present when a loop of bowel passes into the 
neck of a hernial sac or beneath a peritoneal 
band. It is present in volvulus of the bowel 
and in rotation of an ovarian cyst on its 
pedicle. In all these cases the thin wall of the 
vein is compressed, whereas the artery is not, 
so that it continues to pour blood into the 
tissues. Early gangrene is the result. Disten- 
tion of a hollow viscus may protect its capil- 
laries from the disastrous effects of venous 
obstruction. 


EXPLANATION OF OBSERVATIONS 


The explanation of the foregoing observa- 
tions is to be sought in the laws which govern 
the capillary blood flow and the interchange 
of materials through the capillary wall. 

The discovety by Starling (17) that the 
blood proteins produce a measurable osmotic 
pressure, permitted him to formulate his 
theory, now generally accepted, on the inter- 
change of water and other materials between 
the blood and lymph. This has been of great 
help to clinical medicine—for example, in the 
explanation and treatment of edema and 
surgical shock. Krogh expresses the present 
day opinion of physiologists when he points 


out that the interchanges under consideration 
can be explained as due to an interplay of 
filtration and osmotic pressures, without in- 
voking the aid of a mysterious, vital secretory 
action by the thin endothelial cells of the 
blood and lymph capillaries. This matter can 
be most easily explained by means of the 
diagram, Figure 2, which shows the following: 
C is a blood capillary, Z a lymph capillary, 
TS tissue spaces around both. The wall of C 
is easily permeable to water and soluble ma- 
terial and almost impermeable to proteins. 
The wall of Z is permeable not only to water 
and soluble material but to proteins and 
particulate matter as well. The blood pressure 
in C tends to force water into 7S. The osmotic 
pull of the proteins in C opposes this filtration, 
and tends to draw water from TS into C. In 
the arterial end of C the filtration pressure is 
greater than the osmotic pull, and water 
passes into TS. At the venous end of C, the 
osmotic pull exceeds the filtration pressure, 
and water passes into C. Soluble materials in 
TS and C diffuse so readily through the wall of 
C that they can exert at most only a temporary 
effect on the passage of water. 

The passage of water back and forth through 
the wall of C is influenced by osmotic and 
mechanical pressures in TS. The osmotic 
pressure in T'S favors the outward passage of 
water from C and hinders its inward passage, 
while the mechanical pressure in 7S has the 
contrary effects. 

While these pressures in TS under normal 
conditions are relatively unimportant, they 
are all important in the derangements of cir- 
culation we have been describing. Thus, when 
the bowel is inflated, the stretching of its wall 
raises the mechanical pressure in TS. It is 
evident that as this increases, the blood flow- 
ing through C will decrease and cease to flow 
continuously when TS equals the diastolic 
blood pressure. It is evident also that ele- 
vation of the pressure in TS will diminish or 
abolish filtration of water from C, and that it 
will not injure C unless it is great enough to 
tear the tissues asunder. The effects of ele- 
vating the pressure in T'S upon the function of 
the tissues are exactly what would be expected. 
When the pressure in C is elevated by venous 
obstruction to the level of the systolic blood 
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pressure, it is evident that the rupture of C is 
inevitable. Since the intracapillary pressure 
rises as the venous pressure rises, there can be 
no absorption of water by the capillary in the 
presence of a certain low degree of venous 
obstruction. 


DISTURBANCES OF THE ABDOMINAL 
LYMPHATIC CIRCULATION 


It is clear that disturbances of the blood 
flow, which we have been discussing, are 
always accompanied by disturbances of lymph 
flow. Thus, elevation of the intra-intestinal 
pressure beyond a certain height will abolish 
the flow of lymph in the abdominal wall; a 
slight rise in intravenous pressure will in- 
crease the flow of lymph, while complete 
venous obstruction will abolish it. 

The clinical literature on the abdominal 
lymphatics has dealt almost entirely with 
means of preventing the absorption of toxic 
material by them. In the early days of ab- 
dominal surgery, there was a great fear of the 
escape of bacteria and toxins from the peri- 
toneal cavity by way of lymph vessels. This 
was due to the idea that the peritoneal cavity 
is an immense lymph space, draining freely 
through openings in the peritoneum of the 
diaphragm into thoracic lymph vessels. The 
Fowler position was supposed to retard this 
drainage. Histological study has shown, how- 
ever, that no openings through the peritoneum 
exist, that its mesothelium is everywhere con- 
tinuous, and that it is not a part of the lym- 
phatic system (2, 12). Futthermore, studies 
on absorption from the peritoneal cavity have 
shown that it is chiefly by way of the blood 
vessels (3). These absorb water and solutes, 
and apparently may take up bacteria and 
other small solid particles. The lymphatics 
take up only proteins and solid particles. 


. Many solid particles, however, do not leave 


the peritoneal cavity, but are fixed in situ by 
exudate (10). Moreover, both clinical and 
experimental observations show that absorp- 
tion from the inflamed peritoneum is very 
slow. “This fact,” says Hertzler, “‘is self- 
evident, for the result of reaction to irritation 
is exudation, not absorption.” David and 
Sparks have shown that the protective action 
of peritoneal exudates is very efficient. Every 
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day clinical experience supports this conclu- 
sion. 

It seems to me that the evidence indicates 
that there are two more or less separate sys- 
tems of lymphatics in the abdomen. The 
first of these supplies the gastro-intestinal 
canal and its accessory glands. It drains 
directly into the thoracic duct. The lymph 
in the thoracic duct comes chiefly from these 
lymphatics. It carries a heavy load of blood 
proteins. It is well known that the capillaries 
of the liver and intestine are more permeable 
to the blood proteins than are the capillaries 
in other parts of the body. It appears that 
the thoracic duct system is a special mecha- 
nism, the chief functions of which are the 
transportation of fat absorbed by the intes- 
tines and the rapid return of blood proteins to 
the blood (18). 

The second system supplies the parietal 
peritoneum; it drains chiefly into the medi- 
astinal lymph glands, and seems to have only 
circuitous communications with the thoracic 
duct. 

Drainage of the thoracic duct, therefore, 
as a treatment for peritonitis is both in- 
efficient and harmful. It removes little or 
no toxic material from the peritoneal cavity 
and depletes the blood of its proteins. 


CONCLUSIONS 


The abdominal veins act as a reservoir to 
regulate the supply of blood to the heart. 
Disturbances of this function may endanger 
life. The pressure in the intra-abdominal 
veins is always equal to the intra-abdominal 
pressure. 

The circulation of the hollow, distensible 
organs of the abdomen may be impaired either 
by distention or by venous obstruction. The 
effects of distention are caused by an increase 
of pericapillary pressure; those of venous 
obstruction by an increase of intracapillary 
pressure. Arrest of the blood capillary circu- 
lation causes arrest of the lymph circulation, 
also. 

Efforts so far made to treat peritonitis by 
preventing absorption from the peritoneum by 
way of lymph vessels have been based on 
erroneous ideas of the anatomy and the 
function of the abdominal lymphatics. The 
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prophylactic treatment of peritonitis by the 
production of aseptic inflammation of the 
peritoneum is well founded. 
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TUBERCULOSIS OF THE KIDNEY 


FRANK HINMAN, A.B., M.D., F.A.C.S., San Francisco, California 


HERE is nothing new to present 

upon renal tuberculosis. Methods of 

diagnosis and treatment have not 

changed in 20 years. The condition 
is surgical and nephrectomy is in order when 
the diagnosis is made. So I thought when the 
invitation to give this address arrived. After 
studying my own results with 181 patients 
cared for on this policy and after reviewing 
the literature to date, I still think so. This 
point of view, however, has been undermined 
by the suspicion, arising from recent experi- 
mental and pathological studies, that the 
disease is bilateral at onset, that this early 
bilateral tuberculosis may spontaneously heal 
on one or both sides and therefore that 
nephrectomy is not always in order as soon 
as the diagnosis is definite. In the opinion of 
those who hold this view the chance of cure 
by medical means should be given and, if a 
medical cure fails, nephrectomy should be 
postponed at least until the lesion is advanced 
far enough to have established someimmunity. 

The conflict of these ideas is detrimental to 
the victims of renal tuberculosis. Some pa- 
tients will miss a chance of cure because the tu- 
berculous kidney was not removed promptly, 
as the lesion will have spread to the bladder, 
to the opposite kidney, or to the genital tract. 
On the other hand, according to the opposing 
viewpoint, some patients who might have got 
well without it will suffer nephrectomy and 
among these will be some who, by this unnec- 
essary and hurried operation, will have had 
tubercle bacilli let loose into their blood 
stream to form new lesions elsewhere or to 
stir old lesions into activity. 

These differences of opinion are not irrec- 
oncilable. Nevertheless their variance is so 
apparent and, if not reconciled, so dangerous, 
that it is important to establish whatever 
accord there is in them. The truth in each 
may be brought out by a discussion of certain 


From the Department of Surgery, Division of Urology, Uni- 
versity of California Medical School. 

_Presented before the Clinical Congress of the American College 
of Surgeons, Chicago, October 25-29, 1937. 


practical points of diagnosis and treatment. 

The diagnosis of tuberculosis of the kidney 
is established by finding pus and tubercle 
bacilli in the urine from that kidney. No other 
findings are needed. Pus without organisms of 
any kind arouses the suspicion of tuberculosis; 
tubercle bacilli alone have a meaning to be 
guessed at, but pus and organisms mean active 
tuberculosis.! Each examination leading to 
this conclusion, however, must have been pre- 
cise and the findings true. Of this there must 
be no question. All possible sources of error 
must have been perceived and removed. The 
preliminary steps of examination which form 
the basis for special urological study are the 
history, the physical examination (particularly 
of the chest in all patients and, in males, of 
the external genitalia, the prostate, and sem- 
inal vesicles; in females, of the reproductive 
tract), the examination of the urine, tests of 
renal function, and x-ray exploration of the 
chest and urinary tract. These non-instru- 
mental methods of examination should be 
complete in every detail before cystoscopic 
study is undertaken. On their completion 
urogenital tuberculosis usually is known to be 
present even though its extent and form are 
not known. 

The use of the cystoscope and ureteral 
catheters now fulfills the need of a complete 
diagnosis. In no field of medicine can diagnosis 
be more exact nor the technical steps of achiev- 
ing that diagnosis more precise. There would 
be no need for this if renal tuberculosis were 
a medical problem. Cystoscopy and ureteral 
catheterization, however, localize the lesions 
and make known their true extent and activ- 
ity. By reason of the precision in accomplish- 
ing this, surgery of renal tuberculosis has been 
successful. Although you are not interested 
in the details of this examination, you should 
know that it results in wrong diagnoses and 
serious complications when carelessly per- 


'Tt has been my custom to check this finding by a second exam- 
ination and when pus and tubercle bacilli have been found twice 
in the urine from a kidney I have never hesitated to advise 
nephrectomy. 
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TABLE I.—CLASSIFICATION OF RENAL 
TUBERCULOSIS 
Nephrectomy 
Division I. Unilateral 
1. Localized (no involvement of the bladder).... 40 
2. With involvement of the bladder 
a, Mild 
b, Extensive 
c, With constriction of the ureter of the 
opposite kidney producing renal in- 
sufficiency 


a, With involvement of epididymides.. . 
b, With involvement of the prostate and 
seminal vesicles. . : 
c, With involvement of epididymides, 
prostate, and seminal vesicles........ 
SS ee 
4. With extra-urogenital tuberculosis 
a, With involvement of lungs 
b, With involvement of bones 
c, With involvement of lungs and bones 


oS noes 
Division II. Bilateral........ 


Total. . 


formed. The study of the urine collected by 
catheter from each kidney leads the list in 
importance. When a ureter cannot be cathe- 
terized or a kidney forms no urine for study, 
the other tests then carry more weight. 
Among such tests, those of relative function 
are of value mainly as proof of the sufficiency 
of the opposite kidney to carry on after the 
diseased one is removed. Excretory urograms 
show both functional ability and structural 
changes but excretory urograms must be 
interpreted with caution and rarely should be 
accepted alone as enough for diagnosis. Retro- 
grade pyelography of a kidney, a study of the 
urine from which has proved that kidney to 
be tuberculous, seems to me to be wholly 
unnecessary and not without danger. It can 
add nothing of value to diagnosis and, because 
of the ease of pyelovenous backflow, it can 
flood the blood stream with tubercle bacilli. 
The urologist who requires a pyelogram show- 
ing the defects of filling caused by tuberculosis 
in order to complete his diagnosis of tuber- 
culosis, is not precise. The cystoscopic exam- 
ination of a patient suspected of having tuber- 
culosis of the kidney should not be carried 
through in the usual routine way, which 
usually consists of, first, the collection of speci- 


mens, (a) for microscopic study, (b) for cul- 
ture and (c) for phthalein test of renal func- 
tion, all of which are put aside and sent to the 
laboratory for study by a technician, and then 
pyelography (in the prone and upright posi- 
tions). By this routine, the diagnosis is made 
from the pyelogram and then confirmed in a 
day or so by a report from the laboratory. It 
is my belief that a microscope and centrifuge 
available for use at the time of the cystoscopic 
examination are as necessary as the cystoscope 
and ureteral catheter for the precise diagnosis 
of renal tuberculosis. When pus and tubercle 
bacilli are found, pyelography is not needed 
and, because it is dangerous, should be 
condemned. Retrograde pyelography, how- 
ever, is often valuable in determining the con- 
dition of an opposite non-tuberculous kidney 
which may be hydronephrotic, may contain 
stones or tumors, or may be otherwise abnor- 
mal. It should be used only when the intra- 
venous urograms are unsatisfactory and then 
only after all the known precautions against 
ureteropelvic reflux and soiling of the contents 
of the renal pelvis by catheter have been used. 
All of these precautions (a bladder well washed 
out and safeguarded against overdistention, 
each ureteral catheter filled with sterile water, 
the outside end securely plugged, and the 
inside end-surface lubricated for from 3 to 4 
centimeters with sterile olive oil) should be 
used for every patient suspected by prelimi- 
nary study of having tuberculosis. The fore- 
going points of diagnosis are clear and definite. 
Uncertainty arises when tubercle bacilli can- 
not be found or when there is a tubercle 
bacilluria without pus. 

A sterile pyuria (pus in the urine without 
organisms detected by the ordinary methods 
of staining or cultivation) occurs not only in 
renal tuberculosis but also in the terminal 
stages of some pyogenic infections and in a 
disease rarely seen in this country but fre- 
quently reported abroad as an amicrobic 
pyuria. Asa rule, these non-tuberculous forms 
of sterile pyuria can be recognized; the first 
form, by the past history of cystitis and pye- 
lonephritis and the fact that a few irrigations 
of the bladder and renal pelvis clear it up. 
The second form is of unknown origin, affects 
young men mostly, rarely is found in women, 
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TABLE II 


Duration of symptoms Fistula 


Result 





More 
than 
I yr. 


Less 
than 
I yr. 


Less 
than 
\ yr. 


Less 
than 
M% yt. 


Drain |Closed| Total 





— a Seen aoe 
Division 


Total 


I. Unilateral— 


| 


1o1/27| 58/4 
(Not stated, 


169 19 § 81 








Good 


Course | 
| 
| 


| ? | ee 
| Tuber- | Tuber- Remarks 
culous | culosis 
death | present 


Poor | Surgical 
| death 


Surgical 


mortality=1.8% 





ng Localized— 
, 5 18 
i (Nit stated, ‘— 
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17/0 
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> W ith involvement of ie bladder— 
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——-— (Not stated, 1) 




















7 Extensive 
6 7 15 22 28/6 /t 
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See Table ITI 


See Table IV 
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(embo- | 
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I 
menin- 
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None | ( 
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| See Table \V 





| i] 1 ' 
. With constriction of the ureter of the opposite kidney producing renal insufficiency | | 
I 6 


0/2 | 4/z | 3 5 
(Not stated, 4) 


BORIS. 


See Table VI 
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3. With involvement of the genital tract 
Total 
3 ° 2 16 


15/3 | 7/1 
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See Table VII 





a. With involvement o of the epididy mides 


4 4/3 | 3/1 
(Not pr, 2) ——~ (Not stated 
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Vith involvement of the prostate and seminal vesicles 
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I See Table VII 
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vesiculectomy. Wel 
yrs. , free from tbe. 
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>. With involvement of the epididymides, prostate, and seminal vesicles 
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4. With extra-urogenital tuberculosis 
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a. With involvement of lungs 
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and starts acutely with bladder symptoms and 
even terminal hematuria without fever or any 
constitutional disturbance. The inflamma- 
tion, as found in kidneys removed in error for 
tuberculosis, is confined to the mucosa of the 
pelvis. Recent cultural studies on Rosenow’s 
bouillon by Schaffhauser' were positive for a 
non-hemolytic streptococcus which, when in- 


‘Ztschr. f. urol. Chir. u. Gynaek., 1937, 43: 83-140. 


| 
rc 1 dead ft from stroke, $ 
yr 





|x 1 dead from embolis sm, 
} 5S yrs, 

remaining kidney 
m2 normal 

wa ie 


| See Table IX 








oculated into dogs, reproduced the disease in 
them. Wildbolz’ in Switzerland observed 21 
patients with amicrobic pyuria. Six were 
cured by simple irrigations and the 15 who 
resisted any form of antiseptic treatment 
(given for years to some) got well promptly 
after one or two injections of neosalvarsan 
(0.15 gram). So specitic is neoarsphenamine 


2J. urol., 1937, 37: 605-609 
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TABLE III.—DIVISION I. UNILATERAL INVOLVEMENT 


- Drain- 
= Symptoms | 
No. ymptom | 
| wound 


I Frequency and dysu suria 3 yrs. Oo 


age of |—————- 
|Duration| course | 


- Loc alized (no involv ement of the 


Post- 
operative 


| Fistula 
Pathology 


ane) 


Remarks 


Tubercles in urin: 


from 


Bladder Kidne v 





O- | Good Caseocavernous tu- 
berculosis; chronic 
inflammation of 


ureter 


oO oO 





83 | Pain in left lumbar region 
3 yrs. Frequency and 
nocturia 3 months. 

| Cloudy urine 7 mos 
eee (eee 

8s | Frequency and nocturia 2 
yrs. Hematuria and 
cloudy urine 1 yr. Loss 
of 10 Ibs. in 1 yr. 





eee 
96 | Pain in bladder region 6 
| mos. Frequency and 
| nocturia, dysuria, hema- 
| turia 6 mos. } 
Dysuria and recurrent 
hematuria 1'2 yrs. Loss 
of 12 lbs. in 8 mos. 
Nocturia 2 mos. 








berculosis. No 


| Caseocavernous tu- 
| tubercles in ureter 





| 1c aseocavernous 


Good 
tuberculosis 


| Slight drainage from wound on 
28th postoperative day 





| Caseocavernous 
|} tuberculosis in 
upper pole 


i 
| Good 


Wound broke down 7 wks. after 
surgery 





Caseocavernous 


oO | Good 
tuberculosis 


| 








Nocturia 10 mos. Cloudy 
urine 7 mos. Hematuria 
5 wks. 


Caseocavernous tuber- 
culosis. Destruction 
of ureter 


} Good 


c 
} | 
| 


Slight subcutaneous infection of 
posterior corner of wound. Healed 
promptly. Alive 14 yrs. later. 





Dysuria and hematuria 7 Rubber | 
wks. am 


Caseocavernous tuber- 
cles in ureter 


Well 8 yrs. later 





Pain in right lumbar region | Rubber 
3 mos. Frequency and | tube 
dysuria 6 mos. 


Tubercles in right 
kidney and small 
encapsulated 
adenocarcinoma in 
middle of kidney 


Slight infection around rubber 
tube. Healed in 2 wks. Well 5 
yrs. later 








= } 
Right lumbar pain | 
| 
| 
| 


Caseocavernous 
tuberculosis. Tuber- 
cles in ureter 


Well 8 yrs. later 








Left lumbar pain 1'2 yrs. | | Rubber 
Frequency 8 mos, Nocturia| tube 
6 mos. Hematuria 5 mos. 


xX Fair 


| Tubercles in upper 
36 days | 


pole of left kidney 


Well 3 yrs. later 











Rubber 


139 | Right lumbar pain 8 yrs ago. 
tube 


Right nephropexy 6 yrs. 
ago—no evidence = 
tuberculosis. Slight drib- 
bling all her life 


| 
| 


| Caseocavernous 
tuberculosis in 

| upper pole of right 
| 


Good 
mo. | 


kidney. Round cell 
infiltration in ureter 








145 345 | Right lumbar pain 15 mos. 
Frequency, nocturia, and 
dysuria 2 yrs. 





X | Good | Extensive caseocaver- 
22 days nous tuberculosis 





157 | Suprapubic pain 5 mos. 
Frequency and dysuria 5 
mos. 


Caseocavernous 
tuberculosis in 
upper pole 


O | Good 


Well, free from tuberculosis 2'2 
yrs. later 





159 9 | Frequency 6 mos. 


Caseocavernous 
| tuberculosis. Three 
} cysts in upper pole 





| 
165 | Frequency and dysuria 1 yr.| Rubber 
tube | 





O | Good Tubercles. Small 
| calculi 
| 





Rubber 
tube 


166 | Frequency, nocturia, and 
dysuria 6 mos. Hema- 
turla 4 mos. 


Slight infection around rubber tube. 
Healed promptly. Well and free 
from tbc. 2/2 yrs. later 





x 
Guinea 
pig 








O /|Fair | Diffuse caseocaver- 
| nous tuberculosis. 
| 


Tubercles in ureter 


| Slight purulent drainage around 
rubber tube. 


| 


x 








Rubber 
tube 


167 | Dull right lumbar pain 2 
yrs. Frequency and noc- 
turia 2 yrs. Hematuria 
once, 2 yrs. ago 


X Pai | Caseocavernous 
2 mos. tuberculosis. 
cles in ureter 


Tuber-| 


| Complete ureterectomy through 
ventral incision. Well 18 mos. 
| later 








Rubber | 
tube 


173 Frequency, n cturia, 
dysuria and urgency 2 yrs. 


75 | Rig 


Rubber | 
tube 


ht lumbar pain 4 mos 


X Poor | Caseocavernous 
I mo. | tuberculosis 


closed spontaneously in 20 days. 


| Developed duodenal fistula which 
Well 7 yrs. later 





0 Good Fibrosis of right kid- 
ney. Large calculus. 


_|_ Tubercles in ureter 


= 
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TABLE waiter I. UNILATERAL INVOLVEMENT—Continued 
. Localized (no involvement of the bladder) 

















Tohercies in urine 
from 


Bladder | Kidney 




































































ae | Drain- | Fistula | Post- 
Now Symptoms ——|operative Pathology Remarks 
. | Duration) course 
Pain in left kidney region 5 oO Good 1A Advanced caseocav- 
mos. Frequency, nocturia, | ernous tuberculosis 
and dysuria 10 mos. 

184 | Pain in right groin 3 mos. x Poor Advanced caseocav- | Carcinoma found in kidney. Recur-| 

Dysuria 2 mos. I yr. ernous tuberculosis. | rence of carcinoma in wound 11 | 
Tubercles in ureter mos. later 

188 | Dull pain in right upper oO Good Tubercles. Large Well and free from tuberculosis 9 
quadrant 4 mos. | cyst in lower pole yrs. later 

19t | Frequency, nocturia, and Oo Good Early caseocavernous | Patient well 6 mos. later 
dysuria 1'% yrs. Inter- tuberculosis 
mittent hematuria I yr. 

Cloudy urine 6 mos. 

225 | Painin right flank 32 yrs. x Poor Advanced caseocaver-| Associated with perinephritic 
Frequency and urgency 3 16 mos. nous tuberculosis abscess and the kidney was autol- 
mos. Swelling in right | | ized. Well and free from tuber- 
flank 6 wks. Pus in urine culosis 5 yrs. later 
16 yrs. ago 

231 | Frequency and dysuria 9 oO Good Early caseation 
yrs. Pus in urine 5 yrs. ago. 

241 | Suprapubic pain 1/4 yrs. >, 4 Fair Advanced caseocav- | Associated with perinephritic 
Frequency, nocturia, and about ernous tuberculosis abscess. Patient well 1 yr. later 
dy: suria 1'2 yrs. Cloudy I yr. 
urine 14 yrs. Loss of 
weight 2 yrs. 

249 | Pain in left lumbar region 4 O Good Advanced caseocav- 
yrs. Cloudy urine 4 yrs. ernous tuberculosis 
Hematuria 4 days 

56 | Pain in left upper quadrant < Poor Caseocavernous Remaining ureter removed 4 mos. 
Il mos. tuberculosis of left after nephrectomy and wound — | 
kidney curetted. Patient well 6 mos. later 

207 | Pain in left kidney region 6 O Good Advanced caseocav- | Well and free from tuberculosis 18 
yrs. Frequency 6 yrs. ernous tuberculosis 18 yrs. later 

273 oO Good Advanced caseocav- 

ernous tuberculosis. 
Tubercles in ureter 

275 | Painin r.1. q. left lumbar 0 Good Caseocavernous 
= inoue 3 mos. tuberculosis 

oss of weight 2 mos. 

288 oO Good Caseocavernous Six mos. later patient developed 

tuberculosis Hunner’s ulcer 
gl O Good Caseocavernous Wound broke down 4 yrs. later; 
tuberculosis healed after removal of remaining 
ureter. Patient well and free from 
tuberculosis 11 yrs. later 

292 O Good Tubercles in cortex 

298 | Backache 4 wks. Chills 4 oO Good Advanced caseocav- 
wks. ernous tuberculosis. 

Large calculus 

299 | Frequency, nocturia, and dy- 16) Fair Caseocavernous Developed bilateral parotitis 
suria 8 mos. Loss of weight tuberculosis 
6 mos. Hematuria 1 mo. 

130 | Dull backache and pain in oO Good Advanced caseocav- | Right nephrectomy was done. 
right lower quadrant 1 mo. ernous tuberculosis. | hydronephrosis of left kidney 

Calcification. Kid- caused by kink at upper end of 

ney completely ureter. Cholecystectomy 2 yrs. 

destroyed later. Patient well except for 
hypertension 4 yrs. later. 

162 | Frequency and nocturia : 0 Fair Advanced caseocav- | Bladder was normal. Left hydro- 

| ernous tuberculosis, es yo A ae was not evident, 
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TABLE III.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
1. Localized (no involvement of the bladder) 











Tubercles in urine 


Drain- | Fistula | Post- rom 


Symptoms age of |————_Joperative Pathology Remarks ee 
wound |Duration] course Bladder | Kidney 





163 [Back injury 7 yrs.ago and | Rubber xX Poor Complete necrosis Bladder normal. Cause of right 
\% yrs. ago massinleft | tube 4 mos. and caseation. hydronephrosis not evident and it 
side of abdomen. One | Necrosis and tu- was not treated. Hemorrhage 
year ago patient was told | bercles in ureter occurred into left nephrectomy 
that left kidney was dead | wound. Tuberculosis of right hip 
in childhood 





180 Left eft lumbar pain 2 wks. Rub ber X i Early caseocav- Left nephrectomy. Bladder nega- 
Fever 10 days dam, | 48 days ernous tuberculosis tive. Right hydronephrosis caused 
gauze | by kink in ureter; it was not treat- 
pack | ed. Perinephritic abscess was 
found. Patient well and had a 
baby 4 years later 























TABLE IV.—DIVISION I. UNILATERAL INVOLVEMENT 
2a. With mild involvement of the bladder 





| Drain- | Fistula Post- | eee ae 
Symptoms age of |———operative Pathology Remarks ae... 
wound |Duration| course Bladder | Kidney 








° . | 
Suprapubic pain 2 mos. Dy- | oO O- | Good Caseocavernous x 


suria 8 mos. tuberculosis 











Left lumbar pain and fre-| -_ oO Good Caseocavernous x 
quency 3 mos. tuberculosis 





4 | Frequency and dysuria 8 Rubber | xX | Fair | Tubercles 
mos. | tube ? | | 





78 | Right lumbar pain 7 mos.} Rubber | ; Well 5 yrs. later 
| Night sweats 5 wks. | tube | 

100 Suprapubic pain 2 yrs. Fre-| Pedicle ati Caseocavernous Died of pulmonary embolism 

quency and dysuria 2 yrs cl: ~ tuberculosis 














| 
| 

‘. i . . . c | . 

120 | Enuresis since infancy, now) Rubber | t Caseocavernous Well; no bladder trouble 4 mos. 
2 | 


15 yrs. old t tuberculosis later 








Hematuria and frequency 5 | Good | Tubercles 
yrs. Bladder pain 5 yrs. | 


213 IL eft lumbar pain 6 mos. Fre- Oo | Good | Not stated 
quency and dysuria 2 mos. | | 














253 Right renal pain 2 yrs. Fre-| “Rubber Good Advanced 
quency and nocturia 1 yr. tube | caseocavernous 
tuberculosis 








| . . 
20 |F requency and dysuria 3 } yrs.| Rubber | Good | Caseocavernous 
| P yuria 6 mos. tube | tuberculosis 
199 9 | F requency 4 mos. Hematu- O | t | Good Advanced caseocaver-| Abscess in wound 3 mos., |, operated 

ria 1 mo. nous tuberculosis upon, healed promptly. Nephrec- 
| tomy and ureterectomy 


Frequency 1 yr., hematuria} Rubber | Good i Massive caseocaver- 


| 
} 
| , 
and cloudy urine 2 rt tube | nous tuberculosis 
gers 
| 


125 


Left lumbar pain 2 mos 








272 | Hematuria, frequency, and| 
dysuria 2 mos. 








o | 0 Good Small caseation at} Well and free from tuberculosis 
lower pole. Tuber-| 8 yrs. 











| cles of pelvis and 
__~ | ureter | 


that Wildbolz advised its routine use in differ- ture. According to Pelz,'! the microscopic 
ential diagnosis. search demonstrates tubercle bacilli in 72 per 

During this study of an aseptic pyuria, a_ cent; the guinea pig test, in 94 per cent; and 
diligent search for tubercle bacilli is being the Loewenstein method of culture or some 
carried on continuously by the well known modification of it, in 98 per cent. Cultural 
methods of microscopic examination, inocu- methods have largely replaced the use of 
lation of guinea pigs, and bacteriologic cul- ee ae 





HINMAN: TUBERCULOSIS OF THE KIDNEY 


TABLE V.—DIVISION I. UNILATERAL INVOLVEMENT 
2b. With extensiv e involvement of the bladder 





Drain- | Fistula | Po Post- | Tubercles i in urine 
Symptoms age of | operative Pathology Remarks a... ae 
| wound |Duration| course Bladder | Kidney 





Hematuria and frequency ' @o | oO Poor Caseocavernous | Patient well except for bladder 
4 mos. Lumbar pain 1 wk. a | tuberculosis | symptoms 8 mos. later 








turia and dysuria 2 mos. 








Good Caseocavernous 
tuberculosis 


Hematuria, frequency, and ~ | Rubber 
dysuria 1 yr. | tube 
} 


| 
| 
20 | E 
| 


Lumbar pain 8 mos. Hema- | ok Ke Good Tubercles in kidney | Patient well 1 yr. later 
| 
| 
| 
| 





Rubber Good Caseocavernous 
tube tuberculosis 


Frequency and dysuria 3'2 
yrs. 





Frequency 1 yr. Dysuria 7 oO Fair Caseocavernous Well 6 yrs. later except bladder 
mos. tuberculosis symptoms which are improving 





Frequency, dysuria 9 mos. Fair Caseocavernous Bladder symptoms persist. 
Cloudy urine 7 mos. ub tuberculosis 
Hematuria 7 mos. Supra- 
pubic pain 2 mos. 





Frequency, dysuria 3 mos. x Tubercles in cortex 
Hematuria and cloudy Sti and lower pole 
urine 2 mos. Suprapubic i 
pain 2 wks. 





Hematuria 3 yrs. renal Rubber ‘air. Caseocavernous Patient alive and well 9 yrs. later 
tenderness tube s| tuberculosis 








Frequency, dysuria 12 yrs. Fai Hydronephrotic Patient returned for fulguration of 
Hematuria 6 mos. Left | kidney with fibrosis | bladder ulcers 
lumbar pain 1 mo. 

















1 wk. 








Frequency 1 yr. Hematuria rai 
; 

Hematuria, frequency, and ‘ai Caseocavernous Ulcers fulgurated intermittently 

urgency 8 yrs. Cloudy tuberculosis for 3 yrs. Patient well and free 

urine 1 yr. Suprapubic from tbe. 4 yrs. later 

pain 2 mos. 





Frequency 5 yrs. Hematuria| Rubber | =X Caseocavernous Nephrotomy for perinephritic 
and dysuria 4 yrs. Marked| tube : tuberculosis abscess. Nephrectomy 1 mo. 
loss of weight dré later 








Nocturia 2 mos. Pyurla | Rubber X “ai Caseocavernous Much improved and seemed well 3 xX x 
tube ye tuberculosis yrs. later 

















L umbar pain, frequency and] O ‘ai Caseocavernous Patient appeared well 6 yrs. s. later 
dysuria 12 yrs. Cloudy tuberculosis 
urine and hematuria 6 mos. 








Hematuria aad: dy suriatyr.| O | Caseocavernous Bladder symptoms persisted; pro- 
| | tuberculosis longed treatment. Apparently well] 





| | showed occasional pus ¢ cell 


a —— EE 





Frequency, dy suria, and Rubber | Caseocavernous Marked bladder symptoms; ulcers 
lumbar pain 2 yrs. tube yr. tuberculosis | fulgurated. 7 yrs. later blad wall 
| healed but contracted 





} 
| 
| 10 yrs. later, although urine still 
| 











| Pain in left lumbar region 1 | Rubber | ‘ai Caseocavernous tbe. | Ulcers fulgurated intermittently 
yr. Frequency, nocturia dam Round cell infiltra- for 2 mos. Patient well in 7 mos. | 
and dysuria 1 yr. tion of ureter 











i114 | Pain at end of penis 6 mos. oO Fai Ulceration of pelvis. | Ulcer fulgurated intermittently for : | : 
Dysuria 2 yrs. Frequency | Tubercles in cortex | 4 yrs. Well and free from tbe. in | Guinea | Guinea 
and nocturia 4 yrs. 8 yrs. 











years. Urine showed pus | and ureter | Patient well and free from tbe. 


117 | Nocturnal emission many | Tubercles i in cortex | Ulcers fulgurated a few times. 
| cells 12 yrs. later 





121 | Suprapubic pain 1 yr. Hema-| Rubber Fai Caseocavernous | Patient well 9 yrs. later 
turia, frequency, nocturia, tube tuberculosis. Casea-| 
dysuria, and cloudy urine | tion and tubercles | 
I yr. in ureter | 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE V.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
2b. With extensive involvement t of the bladder 








| | | | Tubercles in uri 
— Drain- | Fistula | Post- from 
No Symptoms age of ——|operative Pathology 


wound |Duration| course | | a 
| | Bladder | Kidney 





| 
7 | Pain in left groin 3 yrs. Rubber oO | Poor | Advanced caseocav- | Ulcer fulgurated. Young punch oO Guin 
Hematuria, frequency, and tube | ernous tuberculosis. | operation for a median bar 6 mos. pig 
| nocturia 3 yrs. Tubercles in ureter later. Wound broke down 8 mos 
} later. Wound was opened, cur 
| etted and it healed slowly. Pa- | 
| tient alive 8 yrs. later and is well | 
| | except for pus cells i in urine | 
141 | Frequency, nocturia, and | Rubber X | Fai Caseocavernous tuber- 
dysuria 2 yrs. Poly uria 8 | tube I mo. culosis. Complete 
| yrs. | occlusion of ureter 








| 
| 
| 





Guinea 


| | | Good Tubercles i in kidney | 
| | | pig 





153 | Painin right lower quad- _| Rubber | Good | Caseocavernous Urinary symptoms disappe wel | ££ 
| rant 3 mos. Frequency, | tube | | tuberculosisin up- | after ryr. Toxic thyroid adenoma 
nocturia and dysuria 3 | per half of kidney. | removed 3'% yrs. later. Patient 
mos. Hematuria 2 mos. | | L ymphocytic infl- | free from dig 
Loss of weight 6 mos. | tration in ureter 
155 | Frequency and dysuria 4 — | Rubber xX Fai Caseocavernous Patient + very y well and urine nega- 

mos. Hematuria 1 mo. | tube I mo. | tuberculosis tive 3 mos. later 

Injury to back 5 mos. ago | | | | 








176 | Pain in left lower quadrant | Rubber O | Fair | Tubercles in cortex. | Patient well and free from tuber- x | 
2 mos. Urgency 1 yr. | tube | | Rare tubercle in culosis 8 yrs. later | Guinea 
| Dysuria 6 mos. Pus found | | upper portion of | pig 
| in urine 6 mos. ago | ureter 
| 
! 








Patient very well 1 yr. later. No 
urinary symptoms and urine 
negative 1 yr. later 


| Dull right lumbar pain 4 |Rubber| O Good | Caseocavernous 
i yrs. Hematuria, frequency,| tube tuberculosis. Tuber- 


nocturia, dysuria 2 yrs. cles in ureter 








133 | Left lumbar pain 1 yr. Fre- | Rubber < Poor Left kidney autolyzed) No evidence of kidney found at 
} quency and dysuria 1! | time of operation. Huge abscess 
yrs. Swelling in left lum- | | (sti drained. Pus from abscess positive 
bar region 3 wks. Drib- in- | } for tuberculosis 
bling 1'2 yrs. Loss of 40 
Ibs. in 1/2 yrs. 








Rubber | O | Good Caseocavernous Patient improved 3 mos. later 1.x 1 9 
tube | tuberculosis in | Guinea | Guinea 
| | | 


upper half a pig 


185 | Left lumbar pain 1% yrs. 


Pus found in urine 1 
| yrs. ago 


j 





Frequency, nocturia, and 


tube ; tuberculosis. | symptoms improved promptly 
dysuria 7 mos. 


Tubercles in ureter 








197 | Hematuria, frequency, noc- Caseocavernous tbe. | Bladder improved very much in 6 


turia, dysuria 2 yrs. Mucosa of ureter is mos. 


| 
i 
189 | Left lumbar pain 6 wks. ° Rubber | < i Caseocavernous Patient gained \ weig zht and urinary 
| 
| 


: = loudy urine 5 mos. invaded 


| 
S$ — ae 
201 | Backache 3 yrs. Dy suria 4 | “= | O | Poor | Tubercles. Tubercles Ulcers fulgurated intermittently for| O Xx 
| yrs. Frequency and noc- | | | in ureter | §yrs. Patient very well and free | Guinea | Guinea 
turia 3 yrs. | | | | trom tbe. 6 yrs. later pig pig 








207 | Paininright upper quad- | | Fair | Advanced caseocav- | Urinary symptoms persisted for 
rant 3 yrs. Frequency, | ernous tuberculosis about 1‘2 yrs. Patient well and 
nocturia, and dysuria 3 yrs free from tbe. 4 yrs. later 

208 Pain i in right side 1 yr. Rubber | O | Good | Advanced caseocav- | Patient improved 5 mos. later 
Hematuria, frequency, tube ernous tuberculosis 
nocturia, dy surla eer. | | with amyloid 

| Loss of weight 1% yrs. | | formation 











209 | Right lower back pain 6 | Good Caseocavernous 
mos. Frequency, nocturia, tuberculosis 
dysuria 6 mos 








| Frequency and nocturia 4 Pi Good Advanced caseocav Urinary symptoms improved in 2 
} mos. ‘ ernous tuberculosis yrs. I.V. urogram showed good 
right kidney 2 yrs. later. Patient 
: Ase: 3 yrs. later, but nocturia 
2 times) persists. 


217 | Pain i in right costovertebral ‘Rubber oO | Good Caseocavernous 
angle 8 mos. dam | tuberculosis. Tuber- 
cles in ureter | 











YY ee 


eT Ee 


— 


HINMAN: TUBERCULOSIS OF THE KIDNEY 


TABLE V.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
2b. With extensive involvement of the bladder 


= a a oss = 


| | Tubercles ir in urine 
| | Drain- | Fistula | Post- | from 








Symptoms | age of operative Pathology } Remarks ia 
wound |Duration nici ee anol Bladder | Kidney 


i NI oi mt ine 





Right lumber p pain 1 yr. | Rubber xX Fair | Advanced caseocav- | x x 
Dysuria 8 mos. Cloudy | tube About | ernous tuberculosis. | 
urine 2 wks. | 6 wks. Chronic inflamma- 





| tion in ureter 


21 | Su srapubic p: pain 6 mos. Rubber oO | Good | Tubercles, fibrosis | Patient ‘well and free from tuber- Xx 
| eens aturia, frequency, tube and slight caseation.| culosis 4 yrs. later | 
| nocturia 6 mos. | Chronic inflamma- 
| tion in ureter 





The involved kidney (left) was 
functionless 


| 
2 ~ | 
Pain at end of penis 3 yrs. Rubber Advanced caseocav- 
Frequency, nocturia 4 yrs. | tube ernous tuberculosis | 
Hematuria 3 yrs. 
| 

| 








Ulcers fulgurated intermittently 
for 4 yrs. Patient’s general condi 
tion is good 4 yrs. later, but ulcers 
still persist 


Right lumbar pain 4 mos. | Cigar- Ulceration of pelvis 
Hematuria, frequency, | ette and tubercles in cor- 
nocturia, dy suria 4 mos. | | tex. Tubercles in 
Cloudy | urine 4 mos. | | ureter 





( ‘loudy urine 2 mos. Hema- | Rubber O Caseocavernous | | Patient died 1 mo. later at S.F. Guinea 
| turia, frequency, nocturia, | tube | tuberculosis County Hospital of tuberculous i 

| dysuria 2 wks. | meningitis 

} 





Frequency, nocturia, dysuria “Rubber Good Advanced caseocaver- 
1 yr. Hematuria 3 mos. tube nous tuberculosis. - 

Caseation of ureter 

Pain i in » right kidney region I ‘ai Caseocavernous Bladder ulcers were re troublesome 
mo. Frequency and tuberculosis for 1 yr. Patient well 9 yrs. later. 


dysuria 3 mos. Cloudy Urine shows rare pus cell 
urine 1 mo. 








Rubber i Advanced caseocav- | Complete ureterectomy was done | oO 
tube nos. ernous tuberculosis. | through a ventral incision at time | 
Ureter shows of nephrectomy. Patient died of 


caseation myeloid leucemia 











Frequency, nocturia, Good Caseocavernous Bladder ulcers fulgurated. Patient x 
dysuria, loss of weight 7 tuberculosis. Tuber-| improved promptly except for 
mos. Fever 1 wk. cles in ureter urinary frequency 








‘Hematuria, frequency, noc- 3 Advanced caseocav- | Uleers fulgurated 

turia, dysuria 2'2 mos. ernous tuberculosis. 
Chronic infection in 
ureter 





Hematuria, frequency, noc- | | Fai Advanced caseocav- | Bladder ulcers rsisted, in spite of | 
turia, dysuria 2 yrs. | ernous tuberculosis intermittent a guration, for 12 
Cloudy urine 2 yrs. Loss | | yrs. Patient well 19 yrs. later—no 

o of weight 2 yrs. | | evidence of tuberculosis 








Caseocavernous Urinary symptoms improved for 4 oO 
6 mos. | a) | tuberculosis yrs., but became severe after that. | 

| Ulcers were fulgurated. Patient 
well except for frequency and | 
nocturia 7 yrs. later 








| Hematuria and nocturia ‘ai Caseocavernous | Bladder ulcers were treated with ir- 
fh 2 yrs. tuberculosis | rigation and fulgurated 3 yrs. later 
with good result. Patient devel 
oped active pulmonary lesion 1 yr. 
later, which healed promptly. 
Patient well 6 yrs. later 





— — 
261 | Frequency and dysuria 8 ‘ai Advanced caseocav- | Patient well 1'4 yrs. later except 


mds. Hematuria 3 mos. ernous tuberculosis for persistence of bladder 
Loss of weight 3 mos. symptoms 














guinea pigs in which avian strains of tubercle made in 55 patients, and later confirmed by 
bacilli are non-pathogenic. In my series of 300 pathologic study, without tubercle bacilli ever 
patients, tubercle bacilli were found micro- having been found in the urine. 

scopically in 157. Of 62 patients tested by Let me discuss briefly the other condition, 
guinea pigs, 58 were positive. The cultural a tubercle bacilluria without pus. It has been 
studies of the urine have been few and unsatis- demonstrated indisputably, particularly since 
factory. A diagnosis of renal tuberculosis was the advent of the newer cultural methods, 





SURGERY, GYNECOLOGY AND OBSTETRICS 
TABLE VI.—DIVISION I. UNILATERAL INVOLVEMENT 
With involvement of the bladder and with constriction of the ureter of the opposite kidney 
producing renal insufficiency 


2c. 


Tubercles in uring 
from 
Remarks webeun = 


Bladder | Kidney 


| 

| 

| Fistula | Post- 
ative} 

course | 


Drain- 
Symptoms age of 
wound 


' Pathology 
Duration 


| Frequency and nocturia 
4 yrs. 


Rubber 
tube 





Advanced caseocav- 
ernous tuberculosis. 
Caseation of ureter 


Right nephrectomy. Left ne- 
phrostomy—block at uretero- 
vesicular junction. Patient im- 
oroved rapidly. Died 10 yrs. 

} ater 


Hematuria, frequency, 
| turia, dysuria 4 mos. 


| Rubber | Advanced caseocav- Bladder ulcer became extensive 
tube | ernous tuberculosis with very severe urinary symp- 

| | toms. Left ureterointestinal 

| transplant 10 mos. later. Living 
| and well 3 yrs. later 


| Rubber ;} oO Good Left nephrectomy. Right ne- 
tube | phrostomy. Patient improved 
romptly and is well 4'2 yrs. 
ater. Bladder contracted and 
functionless 





noc 





Caseocavernous 
tuberculosis 


218 | Frequency, noci.uria, and 
dysuria 10 yrs. Urgency 
1 yr. Hematuria 3 mos. 
Enuresis 1 yr. | | 





| 
| 
| 








Frequency, 
and urgency 1 yr. 
turia 6 mos. 


247 
Hema- 


nocturia, dysuria| 


oO 


0 | Good 


Caseocavernous 
tuberculosis 


Left nephrectomy. Stricture at 
right ureterovesicular junction. 
Patient improved much in 1 mo. 





278 | Frequency and nocturia 
O yrs. 


Good 





Caseocavernous 
tuberculosis 


Right nephrectomy. Constriction 
at left ureterovesicular junction. 
Tuberculosis of hip joint. Inter- 
mittent fulguration of bladder. 
Urinary symptoms ceased 10 yrs. 
later. Patient well 18 yrs. later. 
Right leg is being lengthened 








Point in bladder 1!» yrs 
Frequency, nocturia, 
dysuria, urgency, cloudy 
urine 1}2 yrs. 





Pain in right lumbar region 
4 yrs. Frequency, noc- 
turia, and dysuria 4 yrs. 
Cough 5 yrs. 


x | Poor 

2 mos. 
(Still 

draining) 


Caseocavernous 
tuberculosis 


Ulcer fulgurated. Bladder capacity 
soc.cm. Left nephrostomy done 


6% mos. later. Patient improved | 





Advanced caseocav- 
ernous tuberculosis. 
Caseation of ureter 


Right nephrectomy. Stricture at 
left ureterovesical junction. Leit 
nephrostomy at the same time 
under cakeal saeiiede. Wound 
healed at first but it broke down 
in I mo. 





Pain in left side of abdomen. 
Frequency and nocturia 
1 yr. Dysuria 6 mos. 
Hematuria 3 mos. Swell- 
ing in scrotum 4 days 


194 





oO Poor 


| 
| 


| 





Pain in left kidney region 
9 yrs. Frequency and noc- | 
turia 9 yrs. Hematuria 
5 yrs. Swelling of right | 

| 
| 


| 
4 


epididy mis 1 mo. 
244 | Pain at end of penis. Hema- 
turia, frequency, and noc- 
turia 14 mos. Swollen left 
epididymis 7 mos. Tubercle 
bacilli found in urine 1 yr 
ago 








| F requency and nocturia 


Frequency, 

| urgency 2 
turia 2 yrs. 
3 mos. 


65a dysuria, and 
6 yrs. Hema- 
Loss of weight 


Rubber 


dam 


Advanced caseocav- 
ernous tuberculosis. 
| Caseation of ureter 


— 





Right nephrectomy. Constriction 
of left ureterovesicular junction. 
Lung became active 





Fair 


Fair 


| Poor 
} 


8) Fair 


| Caseocavernous 


Caseocavernous 
tuberculosis 





Adv. anced caseocav- 
ernous tuberculosis 
| 


| Caseocavernous 
| tuberculosis 

| 

| 

| 

| 





Left nephrectomy. Right hydro- 
nephrosis due to contraction of 
ureterovesicular junction. Right 
ephrostomy 14 mos. later. 
Bilateral epididymectomy be- 
cause of tbe. 1)2 yrs. later 





Right nephrectomy. Constriction 
at left ureterovesicular junction 
because of ulcerated and con- 
tracted bladder. Left epididymis 
is nodular. Prostate and seminal 
vesicles indurated 





Bladder not improved in spite of 
intermittent fulguration. Left 
ureterointestinal transplant 6 yrs. 
later. Patient died of anuria 4% 
yrs. after transplant, following 
removal of a calculus from the 
ureteropelvic junction. Abscesses 
in kidney. No evidence of 
tuberculosis 





tuberculosis 


| 


| 





Right nephrectomy on 8-2-33. 
nephrostomy on 10-30-33. 
kidney was found to be good at 
the time of nephrostomy and its 
function improved rapidly. Left 


Left 
e 





ureterointestinal transplant on 
12-15-33. Patient is well 3'% yrs. 
later 











HINMAN: 


TUBERCULOSIS OF THE KIDNEY 


TABLE VI.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
2c. With involvement of the bladder and with constriction of the ureter of the opposite kidney 
producing renal insufficiency 


Post- 
operative} 
course | 


Drain- | Fistula 
age of 


wound 


Symptoms 





Duration 


Pathology 


| Tubercles in urine 
| from 
Remarks aig ‘ati 


| ——— 
| Bladder | Kidney 





Hematuria, frequency, noc- oO Good 


turla 





Caseocavernous 
tuberculosis 


Left kidney removed in 1917. | 
Bladder ulcers persisted and 
capacity decreased to 20 c.cm. 
Right uretero-intestinal transplant 
I-9-23. Patient improved. Right 
epididymectomy 6-19-23; this 
had to be followed by right orchi- 
dectomy because wound did not 
heal in 2 mos. Patient died at 
Central Emergency in February, 
1924, of pneumonia | 





Frequency and dysuria 8 Rubber 
mos. tube 


Left caseocavernous 
tuberculosis 


Right nephrostomy and left 
epididymectomy 16 yrs. later, 
bladder symptoms persisting 





Frequency 17 yrs. Hema- Cigar- 
turia 10 yrs. Nocturia, ette 
dysuria, and urgency 4 yrs. 
Cloudy urine ro yrs. 

Urine from both kidneys 
contained tubercles 4 yrs. 
ago 


Caseation at tips of 
calyces. Ulceration 
of pelvis 


Right kidney has good function 
but urine from it shows pus cells 
and tubercles. Left kidney shows 
hydronephrosis and poor func- 
tion. Left nephrectomy. Epi- 
didymides, prostate, and seminal 
vesicles involved. Ulcers ful- 
gurated intermittently for 1 yr. 
One year later a prostatic abscess 
broke into the urethra. Right 
nephrostomy 22 mos. later. Kid- 
ney was grossly normal. Urine 
positive for tuberculosis. Patient 
died soon after with signs of 
uremia. No autopsy 











Pain in bladder 4 mos. 
Frequency and nocturia 
6 mos. Loss of weight 
I yr. 


Caseocavernous 
tuberculosis of left 
kidney 


Right kidney had good function. 
Urine from it contains tubercle | 
bacilli. Left shows some hydro- | 
nephrosis and hydroureter. | 
Right nephrostomy was done and | 
kidney was grossly normal. Left | 
nephrectomy was done 5 wks. 
later 





Pain in right flank 4 yrs. Cigar- 
Hematuria, frequency, ette 
nocturia, dysuria 6 yrs. 
Cloudy urine 1 yr. Pyuria 

5 yrs. ago 




















that this condition exists frequently in all 


forms of extrarenal tuberculosis. A tubercle 
bacillemia is just as frequent. That the kidney 
is not a bacterial filter has been firmly estab- 
lished also. Therefore, tubercle bacilli in the 
urine mean tuberculosis of the urogenital tract 
or of some structure in communication. Med- 
lar started the controversy now under discus- 
sion when he demonstrated at autopsy bilat- 
eral tuberculous lesions of the kidneys in 23 
patients in a series of 30 who died of pulmo- 
nary tuberculosis. None of these patients had 
had clinical evidence or signs of renal tuber- 
culosis, such as pyuria. No doubt during life 
the urine of all 23 would have shown a tubercle 
bacilluria and the blood a bacillemia. It has 
since been noted frequently, by various ob- 
servers, that a bacilluria of this kind—that is 


Caseocavernous 
tuberculosis. Cal- 
culus. Caseation 
and fibrosis of 

ureter 


Prompt improvement. Left hydro- | 
nephrosis due to contraction and 
ulceration of bladder | 

| 





a bacilluria without pus—either with or with- 
out extrarenal tuberculosis, will disappear, 
and the inference that these early lesions have 
healed spontaneously is clear enough. To 
infer, however, because of these findings, that 
renal tuberculosis which clinically is so fre- 
quently unilateral, is actually bilateral at 
onset, is not so logical. I can see no reason 
why incipient or preclinical tuberculosis can- 
not involve one kidney and miss the other. 
The fact that staphylococcus nephritis is al- 
most invariably unilateral has never been 
questioned. The invading staphylococci are 
carried by the blood from a furuncle or boil 
presumably in equal numbers to both kidneys, 
but only one suppurates. Why, then, in tuber- 
cle bacillemia cannot one kidney be invaded 
and the other escape? Aside from this point 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE VII.—DIVISION I. UNILATERAL INVOLVEMENT 
3. With involvement of the genital tract 


a. With involvement of the epididymides 
i 7 : re = 
| 


Tubercles in urin 
ak : Drain- | Fistula | Post- from 
No Symptoms age of | operative Pathology } Remarks ny 
wound |Duration| course | Bladder | Kidney 
84 | Epididymectomy 6 yrs O | O- | Good Caseocavernous Ww ell 15 yrs. later ; 2S it 2 
| Hematuria 1" yrs. tuberculosis 





135 | Right lumbar pain 3 yrs oO x Fair Tubercles in upper W ound healed per primum and oO 3 
| 3 mos. | half of right kidney | broke downin 1 mo. Right | 
| | epididymectomy 1 yr. later. 


Poor | Left nephrectomy because of tbe. in| 7 








1928. Frequency and nocturia 
recurred 6 yrs. later and bladder 
ulcers treated with irrigations. 
Left epididymo-orchitis 8 yrs. 
later—right sloughed completely. 
Patient well 9 yrs. later | 





254 | Dysuria 1 yr. Pus found in | Rubber oO | Good Caseocavernous | Patient well 3 yrs. later. Treated | X ae ° 
| urine tube | tuberculosis. Tuber-| at sanitarium following surgery. | Guinea | Guine: 
| cles in ureter Right epididymo-orchidectomy pig | pig 

| and left epididymectomy 1 yr. ago | 


264 | Pus found in urine Rubber | X | Fair Advanced caseocav- | Bilateral epididymectomy 5 yrs. xX 
tube | 4 mos. | ernous tuberculosis | later. Patient well, free from 


tuberculosis 19 yts. later 

















tuberculosis yrs. later. Patient well and free 
from tuberculosis 20 yrs. later 








Hematuria 1'2 yrs. Fre- Cigar- < ‘ai | Caseocavernous Right epididymo- orchidectomy 2 
quency, nocturia, and | ette " tuberculosis. yrs. ago. Left epididymectomy 
dysuria 1 yr. Swollen | Tubercles in ureter and partial orchidectomy 6 mos. 
right testicle 7 yrs. ago. ago. Ulcers are fulgurated inter- | 
Swollen left testicle 1! mittently and improved. Patient’s} 
yrs. ago | general condition good 15 mos. | 

later | 

| 


| Caseocave ernous Left yong ey pm | 14 | 








23 | Suprapubic pain 1 mo. Rubber | Caseocavernous | Right kidney was explored just 
Hematuria 4 mos. Fre tube : | tuberculosis. before left nephrectomy and was 
quency 1 mo. and |} days | Polycystic kidney found to be normal. Both testes | 

| gauze } | and epididymides had been re- 
| pack | | moved some time before nephrec-| 
| tomy. Patient died in uremia 





b. With involvement of the prostate and seminal vesicles 








149 | Painin right lumbar region | Rubber| X Fair | Caseocavernous Ulcers fulgurated intermittently | 
1 mo. Dysuria 1 mo. tube about | tuberculosis. Struc- for1yr. Left epididymectomy and 
Injury to right side of Imo. | ture of ureter com- bilateral seminal vesiculectomy 3 
back 1 mo. ago | | | pletely destroyed yrs. later. Because of persistence 
| of bladder ulcers and bleeding, 
| | | suprapubic cystotomy was done 3 
yrs. later. Patient well 7 yrs. later 





Right lumbar pain 4 mos. oO Poor | Advanced caseocav- | Because of continued fever, the 
Hematuria 4 mos. Cloudy ernous tuberculosis wound was explored a few weeks 
urine 4 mos. | later. Nothing was found in the 

wound, but it became infected and) 

did not heal. Patient died 2 mos.| 

later of miliary taencusenls | 




















c. With involvement of the epididymides, prostate, and seminal vesicles 





| Frequency, nocturia, Cigar- O | Good Caseocavernous | Right epididymectomy 
dysuria 3 yrs. ette | | tuberculosis 
Hematuria 1 yr. | 











38 | Frequency, dysuria 3 yrs. Rubber O | Poor | Caseocavernous Returned frequently for fulgura- 
with cloudy urine. Hema- dam tuberculosis tion of bladder ulcers. Epididymo- 
turia 1}2 yrs. | orchidectomy 9 yrs. later. Four 

yrs. later shows involvement of 

other epididymis, prostate, and 
seminal vesicle. Still has severe 
urinary symptoms 





45 | Frequency, nocturia, | Caseocavernous Left epididymis, prostate, and 
dysuria, urgency, cloudy | | | tuberculosis seminal vesicles are indurated. 
urine 11 mos. Hematuria | Bladder ulcer fulgurated. 3 mos. 
3 mos. after surgery. Patient alive 6 yrs. 

after 

















HINMAN: TUBERCULOSIS OF THE KIDNEY 


TABLE VII.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
3. With involvement of the genital tract 


2. With involvement of the epididy mides, prostate and i comsinal vesicles 


Post- 
operative 
course 


Drain- | Fistula 
age of 


wound 


Symptoms 





No. | Duration 


Tubercles in urine 
from 


Pathology Remarks 


| Bladder | Kidney 





Rubber oO Fair 
tube | 


6 | Backache 1 mo. Hematuria 
16 mos. Dysuria r yr. 
Frequency 6 mos. 


Caseocavernous 
tuberculosis 


Bilateral epididymectomy and x | oO 
seminal vesiculectomy 6 mos. 

later. Wounds healed in r9 days. | 

Patient well 3!4 yrs. later | 





Rubber 
tube 





158 | Right lumbar pain 24 
Hematuria 6 mos. Albu- 
min and pus in urine 2! 
yrs. Pain in right testicle | 
3 wks. _| 


Caseocavernous 
tuberculosis. 
Tubercles in ureter 


Bilateral epididymectomy, seminal is 
vesiculectomy and partial prosta- 
tectomy 2 mos. later. Wounds 
healed promptly. Patient well 9 





Rubber 
tube 


| Left lumbar pain 6 mos. 
*- Hematuria 6 mos. Fre- 
quency, nocturia, and 
dysuria 6 wks. Injury to 
back 6 mos. ago. 


| Fair 
2 Al 


| Caseocavernous 
tuberculosis 


Bilateral epididymo-seminal vesi- oO 
culectomy 3 mos. later. Wounds | 
healed promptly. Patient well and!) 
free from tuberculosis 3 yrs. later. 

Has nocturia 1 to 2 times 


| 
yrs. later | 
| 
| 





Hematuria, frequency, noc- Poor 


turia, dysuria 5 wks. 


Caseocavernous 
tuberculosis. 
Tuberculosis of 
epididymis 


Left epididymectomy was done at 
time of right eg on X-ray 
of chest was negative before sur- 
gery and showed miliary tuber- 
culosis 2 to 3 wks. after surgery. 
Patient had signs of tuberculous 
peritonitis 








Rubber 
tube 


230 | Frequency, nocturia, 
dysuria 2% yrs. 


Caseocavernous 
tuberculosis. 
Chronic inflamma- 
tion of ureter 


Intermittent fulguration of bladder | 
for 3 yrs. Left. epididymectomy 
and bilateral seminal vesiculec- 
tomy 8 mos. later. Median bar | 
resected 3 yrs. later—tissue 
showed tuberculosis of prostate. | 
Bladder improved after 3 yrs. I.V.} 

urograms 3 yrs. later showed good| 

right kidney 





os | Pain in left flank 2 yrs. 
| Frequency and dysuria 2 


| yrs. Hematuria 2 yrs. ago 


Caseocavernous 
tuberculosis in | 
lower pole 


Patient had tuberculosis of spine, | O 
which healed. Indurated left | 
epididymis, prostate, and seminal! 

vesicles 





oo | Pus found in urine 3 yrs. 

| ago. Hard lump in left 

epididymis 3 yrs. Right 
pr swelling 2 wks. 


Caseocavernous 
tuberculosis. 
Tubercles in ureter. 
Caseation in epi- 
didymis 


Right epididymectomy done at the X 
same time. Patient well6 yrs. | 
later 








Frequency, nocturia, 
dysuria 4 yrs. Hematuria 
6 wks. Swelling of both 
epididymides 4 yrs.; one 
broke down 


Extensive caseocav- 
ernous tuberculosis. 
Tuberculous | 
epididymitis | 


| 
| Bilateral a gy Aare | done at O 
the same time. Scrotal wound 

healed slowly. Patient improved | 


| very much in 3 mos. | 





Cigar- 
ette 


Pain in left testicle 2 mos. 
Pain in left flank 13 yrs. 
Nocturia 8 yrs. 


Advanced caseocav- 
ernous tuberculosis 


Bilateral epididymectomy 2 wks. x 


before nephrectomy 





Pain in left upper quadrant 


Rubber 
2 yrs dam 

















Tubercles in lower 
pole of right kidney 
and ureter 


Bilateral epididymectomy and | x 
prostatoseminal vesiculectomy 5 | 
yrs. later | 





and the other possibility of bilateral invasion 
of staphylococci with spontaneous healing on 
one side afterward, the condition of tubercle 
bacilluria without pus is rare except with 
active extrarenal tuberculosis. There is always 
plenty of pus with clinical tuberculosis. Tu- 
bercle bacilli in the urine alone may be re- 
garded as evidence of an incipient lesion. 
Such a lesion may heal with medical treat- 
ment. Nephrectomy would be in order only 
when the bacilluria persisted and increased 


after years of observation. The viewpoint that 
renal tuberculosis is bilateral at onset and that 
it may heal spontaneously has little if any 
effect in actual practice on the treatment of 
renal tuberculosis. The majority of patients 
at the time of the clinical diagnosis have a 
unilateral lesion, which is the reason surgery 
is so successful. Of my 300 cases, 246 were 
unilateral and 44 bilateral. Ten patients had 
miliary tuberculosis. Furthermore no one has 
ever been able to prove that a renal lesion 





I 


I 


SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE VIII. 


} 
Symptoms 


Frequency and urgency 
4 yrs. Hematuria 3 mos. 
Dysuria 1 yr. 


10 L eft lumbar pain 2 mos 
| Hematuria and nocturia 
| 2wks. Dysuria 2 yrs. 
Loss of weight 2 mos 


| Backache 8 mos. Frequency, 

ai nocturia 1 yr. Loss of 
weight 1 yr. Dysuria and 

cloudy urine 134 yrs 


59 L eit lumbar pain and 
swelling 1 mo. Hematuria 
5 yrs. Dysuria 5 yrs. 
| Frequency 2 yrs. 


Bilatera Ih lumbar pain 9 mos 
Fever 2 mos. Loss of 
weight 2 mos. 
74 | Pain in both lumbar regions 
Frequency and dysuria 
0 mos. 





31 | Pain in left kidney region 
5 mos. Hematuria, fre- 
quency, dysuria, cloudy 
urine I yr. 


Pain in left upper canacan t 
5 mos. Frequency and 
nocturia 8 mos. Cloudy 
urine 2 mos. Swollen 
ankles 2 wks 

37 | Hematuria, frequency, 
| dysuria and cloudy urine 


| 
Loss of weight 


| 5 mos 
mos. 


| 0 


Rubber 


Rubber 


Rubber 


Drain- 
age of 
wound 


—DIVISION I. UNILATERAL INVOLVEMEN 
With extra-urogenital tuberculosis 


Fistula | 


Duration 


—_| —— 


Oo | 


| 
| 
tube 


| 
- 
Rubber 
tube 
and 
cigar 
ette 


Rubber 
tube 


xX 
4 mos. 


2 mos. 


Oo |} 


(still 
drain- 
ing) 


O 


xX 


(still 
drain- 


mo. 
(still 
drain- 
ing) 


a. With involvement of lungs 


Post- 
operative 
course 


Pathology 


Fair Advanced 
caseocavernous 
tuberculosis — 

Caseocavernous 
tuberculosis 


Ulcers fulgurated intermittently 


Remarks 


for 5 yrs. Bilateral tuberculous 

epididymitis 5 yrs. later 

Wound opened 1 mo. later and 
remaining portion of ureter 
explored. It was normal and 
was not removed 





Good “Tubercles in cortex. 
Tubercles in ureter 


Caseocavernous 
tuberculosis 





Caseocavernous. 
Subacute ureteritis 


Good 


Caseocavernous 
tuberculosis 





Rubber 
tube 





| Rubber 


tube 


[ 


|- 
} 
| 
| 
| 


tube 


38 days 


5 


x 


still 
drain- 
ing) _ 


I ae 
still 
drain- 
ing) 


Caseocavernous 
tuberculosis. 
Leucoplacia of 
pelvis. Tubercles 
in ureter 


| 


Left og nig i abse 


ss drained 
2w yefore. Lung lesion 
eeceane more active 


Patient well 4!2 yrs. later 


Patient has hez aled tuberculosis 
of right hip 





Caseocavernous 
tuberculosis 


Caseocavernous 
tuberculosis 





68 | Hematuria 2 mos. 





Dysuria 3 wks. Swollen 
epididymides 2 y 
Pulmonary tubercu 
of long standing 

Generalized abdominal 
pain 2 mos. Frequency, 
dysuria, and pyuria 2 mos 





Frequency, nocturia, dysuria 
and cloudy urine 10 mos. 
Loss of weight 14 mos. 
Urinary retention 10 days 





187 Frequency and nocturia 
s Loss of weight 6 
mos. Pain in right testicle 
2 wks 


Rubber | 


Advanced caseocav- 
ernous tuberculo- 
sis. Ureter shows 
caseation 


Urinary sy mptoms | persist. Patient | 


in sanitarium 


A perinephric abecess o on the pos- 
terior surface was found at the 
time of nephrectomy 





Patient is in sanitarium and is 
improving. Hematuria ceased 








Guinea 


Tubercles 


ror 


Blade ter | Kidney 


Guinea 
big 





pig 


X 





O 


Guinea 
pig 





Early caseocaver- 
nous tuberculosis. 
Chronic ureteritis 





specific cystitis and ——. 
Right kidney normal 2 yrs. later. 


Two years later patient had non- | 
Patient well 3 yrs. later 





Caseocavernous 
tuberculosis 





Patient improved promptly 





Rubber 
tube 
and 
gauze 
pack 

| Rubber 
tube 





| Caseocavernous 
tuberculosis. 
Tubercles in ureter 

| 

| 





a 





tuberculosis of left 
kidney at autopsy 


| Caseocavernous 


| 
| 





Urinary symptoms persist. “Right 
epididymis is indurated 


oO 


in urir 
n 


Guinea 
pig 


| ° 
Guinea 


pig 


X 


big 








Ulcer fulgurated and bladder was 
ruptured. Suprapubic cystotomy 
was done. Right kidney was 
thought to be the infected one. 
It was explored, found normal 
and nephrostomy done. Vesi- 
corectal fistula 5 mos. after 
suprapubic cystotomy. Lungs 
became more active, patient 
died 2 mos. after the nephros- 
tomy. Both epididymides were 
tuberculous. One tuberculous 





ulcer in jejunum. Generalized 
peritonitis—not tuberculous 








Guinea 


HINMAN: 


TUBERCULOSIS OF THE 


KIDNEY 


TABLE VIII.—DIVISION I. UNILATERAL INVOLVEMENT—Continued 
4. With extra-urogenital tuberculosis 


Symptoms 


“Pain in bladder 6 mos. 
Frequency, nocturia, and 
dysuria 1% yrs. Loss of 
weight 6 mos. 


Swelling in right side of 
scrotum 7 mos. 


Pain in right flank 2 mos. 
Frequency and nocturia 
1 yr. Hematuria 3 mos. 
Chills and fever 2 wks. 





46 | Dysuria and cloudy urine 
1 yr. Frequency and noc- 
turia 9 mos. 


Backache 3 mos. Hom A- 
turia, frequency, nocturia, 
and dy suria 6 mos. 





‘Backache 6 mos. Pus in 
urine 





Frequency, nocturia, dysuria 
3 mos. Albumin found in 
urine 6 wks. ago. 





Drain- 
age of 
wound 
Rubber 
tube 


Rubber 
tube 





Fistula 


Duration 


14 mos. 


(still 
drain 
ing) 


0 


a. With involvement of lungs 


Post- 
operative 
course 


Pathology 

Caseocavernous 
tuberculosis. Tu- 
bercles and ulcera- 
tion of ureter 


Poor 


- 
Good Caseocavernous tu- 
berculosis. Tuber- 


cles in ureter 


Remarks 


Pulmons ary signs became worse 
after surgery. Urinary symptoms 
persisted 114 mos. later 


Bil ateral ‘epididy mectomy, seminal | 
vesiculectomy and partic 1] 





Early caseocaver 
nous tuberculosis. 
Tubercles in ureter 





prostatectomy 5 wks. after 

nephrectomy. All incisions 

| healed promptly 

Wound broke down 1 mo. after 
nephrectomy and fistula per 
sisted 1 yr. LV. urogram 1 yr 
after surgery showed mild ob 
struction at the ureterovesicular 
junction and left nephrostomy 
was done. Left kidney appeared 
to be normal. Wound hez led _ 





Rubber 
tube 


xX 


b. With involvement of bones 


Caseocavernous 
tuberculosis 


Fair 


’ | Active lesion of spine 
| 
i 


| Tubercles in urine 
} from 


| Bladder | 


O 


Kidney 


O 


X 


Guinea 





Rubber 
tube 





Early caseocaver- 
nous tuberculosis. 
Tubercles in ureter 


Pelvic bone involved. Tuberculous 
glands removed from neck 7 yrs. 
| ago 





Caseocavernous 
tuberculosis 





| Both epididymides, prosts ate, end 

| seminal vesicles nodular. Dorsal 
vertebra involved. Patient had 
an Albee operation 6 mos. ago. 





Caseocavernous 


| Poor 
| tuberculosis 





| 


Spine involved. Psoas abscess 
was found at the time of neph 
rectomy 


c. With involvement of lungs and bones 





Right renal colic 16 mos. 
ago. Dull right lumbar 
— 16 mos. Dysuria 

2 yrs. Hematuria and 
ill 4 mos. 

Pain j in left groin. Fre- 
quency, dysuria, and 
cloudy urine 1 yr. Hema- 
turia 6 mos. 





Pain in bladder 6 mos. Fre- 
quency, nocturia, and 
dysuria 6 mos. Dribbling 
6 mos. Trauma to scrotum 


4 YTS. ago. 


Right low lumbar pain 
2 yrs. Frequency and 
dysuria 2 yrs. Urgency 
1 yr. 








which has once discharged pus and organisms 
into the urine has healed except by autone- 


phrectomy. 


The point in diagnosis, therefore, is to differ- 
entiate between the preclinical and incipient 
forms of tuberculosis of the kidney—the treat- 
ment of which is mostly medical—and the 


Rubber 
tube 


Rubber 
tube 


xX 
49 day 


(slight | 
drain- 


age) 


0 


| Fair 


S| 


Caseocavernous 
tuberculosis. Case- 
ation of ureter 


Good 





Caseocavernous 
tuberculosis in 
lower pole 





Rubber 
tube 


‘Rubber 
tube 








x 


(I 


month) 


Died 





Caseocavernous 
tuberculosis. 
Leucoplacia of 
pelvis. Tubercles 
and caseation in 
ureter. 


Poor 


Patient was well for 1 yr. and 
then developed bilateral epididy- 
mitis. Patient improved very 
much after 3 yrs. Died 5!'2 yrs. 
later of a a stroke 


Prompt it improvement 


Bilateral epididymectomy 24 days 
following left nephrectomy. 
Patient died 5 days later of pul- 
monary embolism. At autopsy, 
the right kidney was found to 
be normal 





Advanced caseo- 
cavernous tuber- 
culosis. Tubercles 
in ureter 








surgical. 


Supravaginal hysterectomy I mo. 
before nephrectomy. Examina- 
tion of this specimen gave clue 
to diagnosis of tuberculosis. 
Bladder showed many ulcers 





clinical form—the treatment 


In addition, to make 


X 
Guinea 


pig 








of which is 
the diagnosis 


complete, all associated lesions must be recog- 


nized. 


knows. 


To paraphrase Kipling: He knows not 
renal tuberculosis who only renal tuberculosis 
The whole extent of tuberculosis in 
the patient must be known. With a complete 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE IX.—DIVISION II. BILATERAL INVOLVEMENT 


Symptoms 


164 | Painin lumbar region 5 yrs 
Frequency and nocturia 1 


yr. Draining sinus in neck 


2 yrs 


72 | Enuresis 2 yrs. Frequency 

and nocturia 6 mos. Loss 
of weight 2 mos. Inter 
mittent fever 


115 | Hematuria, frequency, noc 
turia and dysuria 4 yrs 


renal pain 13 yrs 


102 | Pain in leit loint yr. 
Hematuria 1 yr. Fr 
quency, nocturia, a 

and urgency 9 mos. 

of weight 0 wks 
small stone with urine 

4 mos. ago 


Loss 


Hematuria, irequency, 
turia, and cloudy urine 3 


yrs. Loss of weight 5 yrs. 


Dysprea 4 mos 


Drain- 


wound 


Rub ber 


ysuria, 


Passed a 


noc- 





234 Frequency, 


3 nocturia, 
dysuria 





170 Hematuria and dysuria 3 
wks. Mass in right lum- 
bar region 2 wks. and 
perinephritic abscess was 
drained 


Fistula | Post- 
— operative 


age of |———— 
Duration course 


Pathology 


Remarks 





Speci imen obtained at 
time of left ne 
| phrostomy showed 
caseocavernous 
tuberculosis 


Poor 
tube 4; mos 


} 
| 
O | Patient Advanced caseocav- 
died ernous tuberculosis 
of left kidney. 
Tubercles and ne 
crosis of ureter 





Caseocavernous 
tuberculosis of up- 
per pole, tilled with 
4 renal calculi; 

|_heminephrectomy _ 


Fair 


Rubber 
tube 


Caseocavernous 
tuberculosis with 
complete destruc- 
tion of kidney 
Chronic inflamma- 
tion in ureter 


Rubber 
tube 


Rubber Poor 


tube per pole. Caseocav- 
ernous tuberculosis. 
Lymphocytic infil- 
tration of ureter 


mos 
later of 
miliary 
tuber- 
culosis | 


Large abscess of up- 





Right kidney has no func 


Left kidney func ctionless 


‘Right kidney functionless. 


hydronephrosis with several con- 
strictions in ureter. Left ne- 
phrostomy was done and kidney 
function improved. Left sterno 
clavicular joint involved. Right 
epididymis nodular; it drained 
20 yrs. ago and gradually closed. 
Continued running fever, died 8 
mos. later 
Right 
kidney has good function; urine 
from it shows no pus cells but 
positive for tuberculosis. Patient 
did not rally after surgery. No 
autopsy 
Left nephrostomy ¥ was done and 
calculus removed. Wound did 
not heal and nephrectomy was 
done about 6 mos. later. Inter- 
mittent fulguration of bladder for 
4 yrs. Right pyelonephritis and 
stricture of ureter 4 yrs. later. 
Tubercle bacilli not found. Pa- 
tient died of miliary tuberculosis 
4'2 yrs. later. No autopsy 
Opposite kidney removed 7 yrs. 
ago for tuberculosis 


Left 
kidney has good function. Right 
nephrectomy. Intermittent ful- 
guration of ulcers. Patient im- 
proved and 1 yr. later ulcers 
healed. Urine negative for tuber- 
cle bacilli. Died of tuberculosis 
and renal insutliciency 








(1) Suprapubic cystotomy was 
done because an attempt at cys- 
toscopic examination resulted in 
rupture of anterior wall of bladder. 

(2) Urine from both kidneys was 
loaded with pus cells. Right kid- 
ney was functionless and left had 
fair function. Right nephrectomy 
was done. 3 mos. later miliary 
tuberculosis developed. Died. At 
autopsy left kidney showed caseo- 
cavernous tuberculosis 

| Right nephrectomy because of 
a em a Bladder symptoms 
cleared in 2 yrs.; 8 yrs. later fre- 
quency and nocturia recurred. Left 
nephrostomy and resection of 
lower pole done. Lower half 
showed caseocavernous involve- 
ment; upper half was not exten- 








sively involved 





| Right nephrectomy because of 


fistula. Right ureterectomy 4 yrs. 
later. Wound healed. Bladder 
contracted. Left epididymitis 6 
yrs. later. Intermittent fulgura- 
tion of bladder. Transurethral 
resection 7 yrs. later—tissue 
showed no tuberculosis. Patient 
had a non-specific infection in 
left kidney 13 yrs. later 





Kidney tissue ob- 
tained at time of 
nephrostomy 
showed caseation. 


Horseshoe kidney 


tionless; left, marked hydro- 
nephrosis. Right nephrostomy 
was done and because of sign of 
uremia, left nephrostomy was 
done 2 wks. later. Developed 
uremia and bronchopneumonia. 
Both kidneys showed caseocav- 
ernous tuberculosis. Miliary 
tuberculosis of pleura, pericar- 
dium, and peritoneum _ 





| 


| 
| 
| 
| 
| 
| 


Right func- | 


} 
Bladder 


Tubercles in uring 


from 


Kidney 


Xx 
Guinea 
pig 





Guinea 
pig 


| 


>. X 
Positive 
guinea pig 


= 











or =T6 8 


HINMAN: TUBERCULOSIS OF THE KIDNEY 


TABLE IX.—DIVISION II. BILATERAL INVOLVEMENT—Continued 


Post- 
operative 
course 


Drain- | Fistula 
age of 


wound 


Symptoms 





Duration 

| Pa 1in in a lower back 4 mos. Rubber xX 
Hematuria, freque ncy, tube 2 mos. 
nocturia, dy suria, and (still 
cloudy urine 4 mos. drain- 

ing) 


Poor 


148 Pair 1in if left kidney req region 4 
days. Frequency, noc- 
turia, dysuria 5 mos. 


| 
| 
Pathology | 


T ubercles in cortex 


Tubercles in cortex 


Tubercles in urine 
trom 
Remarks - 


Bladder | Kidney 


Urine from both kidneys show ma i =< xX 
tuberculosis. Left kidney func- 
tion good, few pus cells seen in 
urine from it. Right kidney 
function very poor, urine from it | 
loaded with pus cells. Right 
nephrectomy was done. Lung 
lesion became very active after 
surgery. Patient died of tuber- 
culosis about 2 mos. later 





Patient well for 5 yrs. Returned 
because of hematuria. Ulcers 
then fulgurated intermittently. 
7_yrs. later ulcers looked like | 
Hunner’s ulcer, urine negative for | 
tuberculosis. At this time, fol- | 
lowing fulguration, urinary extra- 
vasation occurred and suprapubic 
cystotomy was done. 2 mos. 
later perinephric abscess, which 
was drained. Died of uremia. 
Remaining kidney showed caseo- 
cavernous tuberculosis; lungs 
chronic tuberculosis 











Rubber xX 
tube 5 mos. 
(still 

drain- 
ing) 


o4 | Pain in left flank 6 mos. 
Hematuria 1'2 yrs. Noc- 
turia 6 mos. 


Poor 














Caseocavernous 
tuberculosis of left 
kidney 


Urine from both kidneys contains 
| tubercle bacilli. Right kidney, 
good function; left kidney, very 
poor function. Left nephrectomy. 
Both epididymides nodular. 5 mos.| 
later, patient improving 





diagnosis in this sense one can classify clinical 
tuberculosis of the kidney into the 5 groups as 
shown in Table I. 

The foregoing subdivision of patients is 
important in settling the argument of medical 
versus surgical treatment. A spontaneous cure 
is most likely in patients in whom the lesion 
is confined to one kidney. At the same time, 
removal of this kidney before the lesion has 
spread elsewhere might cure all of these pa- 
tients, or at least more than are cured when 
associated lesions are present. This group 
(i.e., patients with localized unilateral involve- 
ment) is most favorable therefore for both 
medicine and surgery, and the answer to the 
question, “‘which is preferable?” should be 
found in a comparison of end-results. There 
has not been time to complete my follow-up 
records. As it stands, 66 patients had localized 
renal lesions (Table I) and unilateral nephrec- 
tomy was done promptly in 4o. All of these 
40 patients were alive and none of them 
showed any evidence of tuberculosis when last 
examined. Perhaps many of the 32 patients 
in the group not operated on have had their 
kidneys removed elsewhere, and it is possible 
that only a few of those who did not have such 
surgery, have received adequate medical care. 


It would be instructive to know what hap- 
pened to those who had proper medical care. 
Nevertheless we do know that in this group 
of patients who had no involvement of the 
bladder or elsewhere, nephrectomy was time- 
saving, safe, and entirely satisfactory. No 
flare-up or spread of tuberculosis occurred 
after nephrectomy. In comparing the dura- 
tion of symptoms in the four subdivisions of 
the unilateral group, it is seen that the diag- 
nosis in those patients who had tuberculosis 
limited to one kidney, and clean bladders, was 
made no earlier than in those who also had 
active tuberculosis of the bladder or genital 
tract, phthisis or tuberculous osteomyelitis, 
alone or in some combination (Table II). 
Barely 40 per cent of patients with localized 
renal tuberculosis had had symptoms less than 
1 year and only 3 for less than 3 months, where- 
as in the 129 with vesical, genital, and other 
lesions, symptoms had been present for less than 
3 months in 15 and for less than 1 year in 59. 
In other words, those patients in whom the 
tuberculosis was localized in one kidney seem 
to have had as much chance to develop bodily 
resistance and a general immunity to the in- 
fection as the others. The fact that the infec- 
tion was confined to one kidney in these pa- 
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tients may indicate even a greater immunity. 
Furthermore, comparison of the condition of 
the kidneys which have been removed shows 
that the lesions in the kidneys of the patients 
with localized tuberculosis are as a rule as far 
advanced as those in the kidneys of patients 
with generalized tuberculosis. 

The point I wish to emphasize, one often 
mentioned by urologists but never sufficiently 
recognized generally, is that the removal of a 
kidney in which tuberculosis is primary (i.e. 
there is no active tuberculosis elsewhere) be- 
fore the infection has spread to the bladder, is 
almost 100 per cent curative, whereas its 
removal after the bladder has become involved 
is little more than 60 per cent curative. I am 
speaking of clinical tuberculosis, the diagnosis 
of which is based on the finding of pus and 
tubercle bacilli in the urine and in which the 
pathologist will usually find a caseocavernous 
lesion.! The importance of not confusing this 
condition with preclinical tuberculosis of the 
kidney with which an active tuberculosis else- 
where is usually associated, is obvious. 

The superiority of surgery in the treatment 
of clinical renal tuberculosis is found in the 
published records for the past 30 years of 
clinics throughout the world. For example, 
Hryntschak? of Vienna reported recently that 
60 per cent of all his patients were well and 
free of tuberculosis to years after nephrectomy, 
whereas only 24 per cent of those not operated 
on were alive 12 years later and every one of 
them was still suffering severely with tuber- 
culosis. This year Gile* analyzed the known 
results in 84 of 93 nephrectomies in Squier’s 
clinic, New York (there was no follow-up 
record in 9). Fifty-two of the 84 patients (31 
of whom had extra-urinary tuberculosis) are 
living and free of tuberculosis. Such statistics 
could be multiplied indefinitely. 

The surgical risk of nephrectomy for renal 
tuberculosis is small; in my series there were 
4 deaths from operation in 181 nephrectomies: 
1 from embolism, 1 from shock, and 2 from 
uremia; of the latter, 1 patient had polycystic 
kidneys and the other had bilateral tuber- 
culosis. Nephrectomy is rarely, if ever, an 

! Pathological Report of 162 nephrectomies: caseocavernous lesion in 
145; tubercle formation, 15; fibrosis, 2. 


2 Wien. klin. Wehnschr., 1935, 48: 114-116. 
3 Surg., Gynec. & Obst., 1937, 64: 1046-1050. 
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emergency procedure. The question of pre- 
operative preparation, its character and dura- 
tion should be considered separately for each 
patient and should be answered according to 
his physical and economic situation. Sana- 
torial treatment is beyond the reach of some, 
unnecessary for others. In any event, if 
adopted, the patient should understand that it 
is pre-operative. Any patient with acute 
symptoms, particularly fever, should have 
preparation by rest, fresh air, and over-feeding 
even if only for 10 days or 2 weeks, and those 
patients in the group with primary tuber- 
culosis limited to one kidney are no excep- 
tion. It is a mistake, however, to attempt a 
cure of these patients by medical means just 
because the tuberculosis is limited. The risk 
of causing miliary tuberculosis at the time of 
operation is no greater in this group than in 
the others if the patient is prepared and the 
operation is not performed until after the very 
acute symptoms have subsided. 

The risk that the remaining kidney will be- 
come tuberculous after nephrectomy is also 
small. Wildbolz, in an experience with over 
600 nephrectomies, found the incidence to be 
less than 1 in 100, only 5 developing infection 
in the second kidney later. This rather nulli- 
fies the idea that renal tuberculosis is bilateral 
at onset. In a group of 17 patients (Table I, 
Division I, subdivision 2, subgroup c) with in- 
volvement of the bladder so extensive as to 
impair the function of the remaining kidney, 
subsequent examination of the kidney at the 
time of nephrostomy in 9 and at autopsy in 2 
showed no tuberculosis. The incidence of a 
persistent sinus after nephrectomy, however, 
remains high. A sinus persisted longer than 
2 months in 26 of 95 patients in whom a drain 
was inserted, and a sinus developed in 4 of 60 
in whom closure was done without drainage 
(Table II). As a rule an extracapsular enu- 
cleation of the kidney was attempted and 
usually when the capsule had been adherent or 
pus had been spilled into the wound, a drain 
was inserted. The few cases of formation of a 
sinus after tight closure therefore cannot be 
used as an argument in its favor. It is my 
impression that a sinus usually persists or 
forms because of tuberculosis of perirenal 
tissues and rarely because of tuberculosis of 
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that portion of the ureter which was not re- 
moved. Nine of 38 patients on whom Beer! 
did extensive ureteronephrectomies developed 
sinuses in the lumbar wound and only 3 of 
the 38 had a sinus form in the rectus incision 
through which the ureter had been enucleated; 
all 3 were explainable on the basis of con- 
tamination of the wound at the time of ureter- 
ectomy. An attempt to remove the whole 
ureter is unnecessary, and the additional sur- 
gery required for it may be detrimental. 


CONCLUSIONS 


The conception that renal tuberculosis is 
bilateral at onset, that in the majority one 
side heals spontaneously leaving a unilateral 
lesion and that occasionally both sides may so 
heal, should have no effect whatsoever upon 
the management of clinical renal tuberculosis. 

This conception, however, necessitates more 
than ever the differentiation of preclinical and 
other forms of tuberculosis of the kidney— 
such as miliary tuberculosis—from the clinical 
forms of the disease. 

The finding of pus and tubercle bacilli in 
the urine points definitely to the clinical form 
of renal tuberculosis. The diagnosis is not 
complete, however, until all possible asso- 
ciated lesions have been searched for and 
recognized. 


1Ann. Surg., 1936, 104: 748-751. 


The urological examination must be precise 
with every precaution against spreading the 
infection. For this reason, the routine use of 
retrograde pyelography is condemned. 

The clinical form is unilateral in over 85 per 
cent of patients when first diagnosed, but in 
relatively few of these has it remained con- 
fined to the kidney. Involvement of the blad- 
der-is common and genital and extra-urogenital 
lesions occur frequently in association with 
the renal lesion. 

World-wide experience demonstrates the 
superiority of nephrectomy in the treatment 
of unilateral tuberculosis of the kidney. When 
tuberculosis is localized in the kidney and the 
patient has been properly prepared, nephrec- 
tomy is almost 100 per cent curative. When 
associated lesions exist in the bladder, seminal 
tract or elsewhere, nephrectomy is still from 
60 to 70 per cent curative. 

Nephrectomy is rarely an emergency pro- 
cedure and should be performed only after a 
complete study and careful preparation. 

An attempt should be made to perform a 
clean extracapsular enucleation by the extra- 
peritoneal lumbar route during which the 
kidney should be squeezed and manipulated 
as little as possible. Clamping of the pedicle 
should be the first objective. As much of the 
ureter as is accessible should be removed but 
a complete ureterectomy is unnecessary. 
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N an experience embracing approximately 
2,000 operations on the biliary tract, the 
writer has encountered 30 cases of acute 
pancreatitis. The term “acute pan- 

creatitis” as here employed covers four clinical 
pictures—acute pancreatic edema, acute pan- 
creatic necrosis, acute hemorrhagic pancreati- 
tis, and pancreatic abscess—which are not sep- 
arate clinical entities but are believed to repre- 
sent different stages of the same process. It is 
worthy of note that the entire modern interpre- 
tation of diseases of the pancreas is based upon 
the fact that pancreatic lesions are looked upon 
as more or less secondary affairs, the idea being 
that the primary cause outside the pancreas 
should be sought first in making the diagnosis. 
The rapid destruction of pancreatic tissue is 
due to the activation of trypsinogen within 
the gland itself; normally this is done by the 
enterokinase in the duodenum. The com- 


monly accepted explanation for the activation 
of the trypsinogen within the pancreas is that 
a retrograde infection has taken place from 
the passage of infected bile or of duodenal con- 


tents through the ducts of Wirsung and San- 
torini; and, further, minute hemorrhages and 
bacterial toxins resulting from a pancreatic 
lymphangitis may be activating agents. Bili- 
ary tract infection constitutes by far the most 
frequently found “primary” disease found in 
all forms of pancreatitis. In 2 of our cases the 
acute pancreatitis was associated with a pene- 
trating ulcer of the duodenum; the inflamma- 
tion in the pancreas could well have been an 
extension through contiguous tissue. We have 
repeatedly observed that a more or less local- 
ized chronic pancreatitis due to penetrating 
duodenal ulcer readily affords a pathological 
basis for the provocation of an acute process. 
Inflammatory obstruction of the pancreatic 
duct system occurs with rupture of some of the 
ductules and consequent activation of tryp- 
sinogen into trypsin. Rich has shown that 

From the Department of Surgery, University of Louisville 
Medical Department. 


Presented before the Clinical Congress of the American College 
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metaplasia of the duct epithelium with re- 
sultant obstruction and localized dilatation of 
the terminal ductules is a not uncommon find- 
ing in the pancreas and advances this as a 
further explanation of the cause of acute pan- 
creatitis. In the histological examination of 
the pancreases of 150 unselected cases re- 
moved from individuals dying from various 
causes other than disease of the pancreas, 
metaplasia of the pancreatic duct epithelium 
was found in 28 or 18.6 per cent. Localized 
dilatation of the terminal ductules was also 
found in the 28 cases and in 11 additional 
cases in which the cause of the obstruction 
could not be discovered in the section of the 
pancreas available for study. The result of 
rupture of the acini dependent upon such ob- 
struction will depend upon the action of the 
trypsin on the vessels with which it comes in 
contact, and will vary from resolving lesions 
producing scar formation to some variety of 
clinical acute pancreatitis. 

There are no pathognomonic clinical symp- 
toms, the most important of which is pain, 
which, with nausea, vomiting, and collapse 
will vary with the acuteness of the pancreatic 
disturbance and the resistance of the patient. 
Previous history of gall-bladder disease, pain 
radiating from the right costal margin across 
the upper abdomen, tenderness following the 
course of the pancreas, pain and tenderness 
to the left of the upper midline, and the de- 
tection of a mass in the pancreatic area, are 
beacon lights when elicited. The phenomenon 
of general intoxication, like the secondary 
symptoms proceeding from the liver and the 
kidneys (icterus, urobilinuria, and hema- 
turia) does not have a diagnostic value either 
large or direct, but these secondary symptoms 
are of supreme importance in the matter of 
prognosis. The liberation of the ferments in 
the pancreatic parenchyma leads to an in- 
crease in the amount of diastase in blood and 
urine; the urine normally contains to to 20 
units of diastase and the serum value remains 
commonly at about 170, both being greatly 
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increased in acute pancreatitis. The increase 
in diastase is frequently demonstrable within 
6 to 8 hours after onset of the acute disease 
and diminishes or disappears after 2 or 3 days; 
the augmentation of the serum lipase is pro- 
duced only 2 or 3 days after onset but con- 
tinues for quite some time, 1 to 4 weeks, at an 
abnormal level. These tests constitute valu- 
able corroborative aids when facilities for 
their performance are available. 

Sex and age. Of the 30 cases observed by 
us, 14 occurred in men and 16 in women. The 
average age of the patients was 40.7 years, 
1 being in the second, 4 in the third, 7 in the 
fourth, 7 in the fifth, 9 in the sixth, 1 in the 
seventh and 1 in the eighth decades. 

Previous history. Twenty-two gave a his- 
tory of gall-bladder disease varying in length 
from 3 months to 20 years with an average 
duration of 3 years and 5 months; 14 gave a 
history of previous colics and 8 of colic im- 
mediately preceding onset of pancreatitis. 
Two had had cholecystostomies with removal 
of stones, one 6 years and one 8 months, and 
3 had had drainage for acute pancreatitis, one 
4 years, one 4 months, and one 8 months be- 
fore present illness. 

Duration of symptoms referable to pancreatic 
involvement. These had existed in 1 for 1, in 
5 for 2, in 8 for 3, in 3 for 4, in 4 for 5 55 in 5 for P 
int for 6, in 1 for ro, in 1 for 14 and in 1 for 16 
days. In 18 the symptoms developed in from 
1 to 4 weeks following gall-bladder colic; in 14 
the initial pain represented the only colic. 

Pain. The pain was noted as severe, ac- 
companied with nausea and vomiting in 21, 
being of the hyperacute type in 9g; in the re- 
maining 9 while the onset was similar it was 
of milder degree. The pain was located in the 
epigastrium and right hypochondrium in 14, 
in the left hypochondrium in 5, and ex- 
tended across both upper quadrants in 11. 
Cyanosis was noted in 2 and jaundice in 3. 
No patient was seen in profound shock, doubt- 
less due to the period of time elapsing between 
onset of illness and period of observation. 
The pulse in 9 was below roo and in 21 ranged 
from 100 to 140. The temperatures varied 
from 99 to 104 degrees. The leucocyte count 
in 9 was below 10,000 and in 21 ranged from 
10,000 to 44,200. 
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Urine. The urine in all showed the presence 
of albumen; none showed the presence of 
sugar. Bile was present in 8, casts in 6, blood 
in 10, and pus in 13. 

Mass. In 17 no mass was detected, while 
in the 13 remaining an enlargement was dis- 
tinctly palpable, being located in the right 
upper quadrant in 7, in the left upper quad- 
rant in 2, and in 4 it lay transversely across 
the epigastrium. 

Pre-operative diagnosis. The diagnosis in 
14 was acute cholecystitis, in 12 acute pan- 
creatitis, in 2 acute appendicitis, in 1 intes- 
tinal obstruction, and in one ‘‘acute ab- 
domen.”’ 

Morbid anatomy. Free fluid was found in 
the greater peritoneal cavity in 8, being bile- 
tinged in 3; hemorrhagic fluid exudate was 
present in the lesser peritoneal cavity in 15, 
varying in amount from a few to 2,600 cubic 
centimeters. Demonstrable fat necrosis ex- 
isted in 15. Recognizable disease was present 
in the gall bladder in 24, calculi in the gall 
bladder in 18 and in the common duct in 2. 
The gross lesions of the pancreas presented 
as acute edema in 9, as acute necrosis in 10, 
as hemorrhagic pancreatitis in 9, and as pan- 
creatic abscess in 2, there being a wide variety 
of findings apparently depending upon the 
stages at which the patients came to opera- 
tion. In the cases of acute pancreatic edema 
the swelling of the organ increased its size to 
two or three times the normal, the consist- 
encies varying from soft to almost stony hard- 
ness. Edema, differing in degree, was noted 
in the omental, mesenteric, and adjacent 
retroperitoneal tissues, in one instance ex- 
tending throughout the mesentery of the as- 
cending and transverse colon; the edema in 
the tissues about the common duct in some 
of the cases produced marked distortion of 
anatomical relations. 

The primary lesion in pancreatic necrosis 
starts in the lobule and may be limited to one 
part of the organ or may involve a consider- 
able portion of it. Sloughs containing de- 
vitalized pancreatic tissue may be removed at 
operation or may be extruded later from the 
drainage tract. In the cases of hemorrhagic 
pancreatitis the extent of the hemorrhage de- 
pends upon the size and number of vessels 
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eroded; it may be limited to comparatively 
small areas or may be extensive as exemplified 
in 2 of our cases. In one the entire pancreas 
was embedded in a large clot; in the other the 
hemorrhagic extravasation involved the lesser 
peritoneal cavity, the retroperitoneal tissues, 
the mesentery of both transverse and ascend- 
ing portions of the colon as far as the cecum, 
spreading out laterally from the latter as far 
as the midline internally and as far as the re- 
flexion of the posterior parietal peritoneum 
externally. It seems to me that the term acute 
hemorrhagic pancreatitis should be discarded; 
if one wishes to emphasize the clinical feature 
of bleeding, the term acute pancreatic ne- 
crosis with hemorrhage more accurately de- 
scribes the underlying pathology. Of the 2 
abscesses, 1 was located in the pancreatic 
tissue, the mass projecting into the lesser 
peritoneal cavity and when opened yielded 6 
ounces of pus showing a pure culture of colon 
bacillus; the other originating in pancreatic 
tissue involved as well the lesser cavity. 
Operations involving pancreas— 

Gauze tamponade with rubber tube (Penrose)..... 

Additional operation on bile tract 
Cholecystostomy 
Cholecystectomy 

Drainage lesser peritoneal cavity alone 
Drainage lesser cavity with cholecystostomy and 

choledochostomy 
Evacuation of abscess with cholecystostomy 
Operations not involving pancreas— 

Cholecystostomy alone 

Cholecystectomy and duodedochostomy alone 

Cholecystduodenostomy alone 

Duodenojejunostomy alone 

In our earlier experience, from 1917 to 
1925, an effort was made in 6 cases to intro- 
duce the drainage material directly into pan- 
creatic tissue, in 2 instances going as far as to 
incise hemorrhagic areas for this purpose; but 
1 of these patients died, an outcome which, 
in the light of our present day belief, may be 
regarded as fortuitous. The drainage of the 
lesser peritoneal cavity alone in 3 patients was 
employed for the evacuation of rather large 
hemorrhagic exudates, in one amounting to 
2,600 cubic centimeters. The cholecystduo- 
denostomy was employed in a patient who 
first came under observation with marked 
jaundice and profound sepsis; at operation no 
stones were found in gall bladder, pancreatic 
enlargement and fat necrosis were present 


and the gastrohepatic omentum covering 
common duct was greatly thickened and 
edematous. A cholecystostomy alone was 
done and some weeks later, after subsidence 
of the jaundice and sepsis, the abdomen was 
reopened, a single non-faceted stone being 
removed from the terminal portion of the 
common duct. Following this the patient re 
mained symptom free for 8 months when she 
developed an acute pancreatitis, the pan 
creatic mass being palpable through a thick 
abdominal wall. At operation the organ pre- 
sented an acute swelling, being three to four 
times its normal size while the parapancreatic 
tissues showed a greenish hued edema. After 
the gall bladder and duodenum were freed of 
adhesions, an anastomosis was made between 
them and the patient recovered. 

The duodenojejunostomy was done in a pa- 
tient 22 years of age who came to us with a 
history of repeated colics, the last or present 
one of which was severe and accompanied by 
fever and jaundice. Operation revealed a huge 
duodenum due to obstruction at the duodeno- 
jejunal junction, the presence of a perforating 
duodenal ulcer into the head of the pancreas, 
pancreatic enlargement, and fat necrosis. The 
duodenum was opened through the trans- 
verse mesocolon and cleansed of an accumula- 
tion of seeds, beans, corn, and 3 one-cent 
pieces, after which it was anastomosed with 
the jejunum, followed by recovery of patient. 
The obstruction at the duodenojejunal junc- 
tion was evidently congenital in origin, the 
mother stating that the three coins had been 
swallowed at the age of 6 years. 

Mortality. There were, in the series, 9 
deaths, a mortality of 30 per cent. Five oc- 
curred in the acute pancreatic necrosis and 4 
in the acute hemorrhagic pancreatic groups 
with none in the acute pancreatic edema and 
pancreatic abscess groups. Three of the acute 
necrosis cases had pancreatic drainage alone, 
and patients died on the eighth, thirty- 
eighth and one hundred and eleventh post- 
operative days; autopsy in the 2 latter 
showed extensive retroperitoneal necrosis and 
suppuration. Of the 2 remaining acute ne- 
crosis cases, 1 patient had pancreatic drainage 
and cholecystostomy, and died on the third 
day; and 1 had cholecystectomy and chole- 
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dochostomy alone, the diagnosis of the pan- 
creatic lesion at time of operation being 
edema, and death occurred on the ninth 
postoperative day, autopsy showing extensive 
pancreatic necrosis. Of the acute hemorrhagic 
pancreatitis group, 1 had cholecystostomy 
with evacuation of hemorrhagic fluid from 
and drainage of the lesser peritoneal cavity, 
death following 4 hours after operation. Two, 
1 with cholecystostomy alone and 1 with 
cholecystectomy and cholecdochostomy, pre- 
sented marked enlargement of the pancreas at 
time of operation thought by me to be edema; 
1 died on the sixth and 1 on the ninth day 
after operation, the autopsy showing hemor- 
rhagic pancreatitis in both. The fourth pa- 
tient in this group presented an extensive 
hemorrhagic pancreatitis, the lesser peritoneal 
cavity being distended with hemorrhagic 
exudate and blood clots and the gall bladder 
and common duct buried from view in dense 
adhesions. Evacuation and drainage of the 
lesser cavity were done without drainage of 
the biliary tract. Convalescence was stormy 
but finally reached a stage at which patient 
was able to be up, when on the forty-eighth 
postoperative day there was a recurrence 
of pain, free hemorrhage from the drainage 
tract, hematemesis, and melena, with death 
on the fifty-fourth postoperative day. 

Acute pancreatitis until within recent years 
has been universally regarded as an indication 
for immediate operation, the accepted indica- 
tions being to relieve tension, to stop hemor- 
rhage, to prevent leakage, and to afford 
drainage. In the belief that operative pro- 
cedure will neither lessen nor control the 
formation of trypsin nor prevent its further 
destructive action in the pancreas, there are 
many at the present time who contend that 
operation is best deferred until the acute pan- 
creatic symptoms subside. The claim is made 
that by so doing opportunity is given for 
localization of the pancreatic disturbance 
while early operation tends to break down 
protective barriers and to increase the dangers 
of necrosis and hemorrhage from trauma to 
the diseased organ. While in the series here- 
with reported there has been no delay in op- 
erating upon patients after admission to the 
hospital other than that occasioned by res- 
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toration of fluid balance and rehabilitation by 
transfusions, an analysis of it finds much to 
support the advocates of delayed operation. 
We have not hesitated to employ glucose 
solution intravenously although theoretically 
contra-indicated by the elevation of the blood 
sugar thus increasing the flow of pancreatic 
enzymes. The rapid depletion of liver gly- 
cogen dependent upon the absence of food 
and the presence of vomiting, together with 
the frequency of liver damage shown at post- 
mortem, would indicate its use, the objection 
to which can be obviated by the simultaneous 
administration of insulin. There were no 
deaths in the 2 cases of abscess and 9g of acute 
edema, but it is to be noted that in 3 cases 
classified at operation as acute edema in 
which the surgical procedure was limited to 
the correction of the associated pathological 
condition in the bile tract, death followed on 
the sixth, eighth, and ninth postoperative 
days, autopsy showing in each acute pan- 
creatic necrosis. The interpretation of the 
pancreatic pathology may have been errone- 
ous; the operative trauma may have activated 
the pancreatic disease or what is more prob- 
ably correct, the pancreatic edema was but 
the primary state of the necrosis. It has been 
stated that edema of the pancreas does not 
necessarily make the transition to necrosis 
and hemorrhage, an observation borne out by 
the 9 recoveries in this group; it has been 
further stated that edema may very well be 
looked upon as an independent malady with 
good prognosis for the most part and with 
indications for operation decidedly different 
from those of necrosis, hemorrhage, and ab- 
scess. That the indicated operative pro- 
cedures are different most surgeons will agree, 
but there will be found wide dissent upon the 
hypothesis that edema is a separate entity. 
The performance of the operations with rela- 
tion to the onset of symptoms relating to the 
pancreas was as follows: 6 on the second day 
with 4 recoveries and 2 deaths; 8 on the third 
day with 3 recoveries and 5 deaths; 3 on the 
fourth day with 2 recoveries and 1 death; 4 
on the fifth day with 3 recoveries and 1 death; 
in the remaining 9 done from the sixth to the 
sixteenth day there were no deaths. The entire 
mortality followed operations done from the 
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second to the fifth day, 7 of the 9 ensuing from 
those done on the second and third day, while 
no fatality was noted in operations after the 
sixth day. These results apparently indicate 
the comparative safety of the delayed opera- 
tion, but I cannot escape the conviction that 
some of the recoveries would have been con- 
verted into fatalities by delay. The operative 
record of one such recovery will indicate the 
pathological basis for such belief: 

When the peritoneum is opened bile-tinged fluid 
escapes. Visible omental and mesenteric fat shows 
the presence of multiple areas of fat necrosis. Gall 
bladder tightly distended and covered by adherent 
omentum and colon. Gastrohepatic omentum shows 
the presence of gangrenous areas and upon perfora- 
tion a quantity of hemorrhagic fluid escapes from the 
lesser cavity. Penrose drain is placed down to and 
above the head of the pancreas. Gastrocolic omen- 
tum is opened and Penrose drain placed along lower 
border of pancreas. Examination of the mesocolon 
at the hepatic flexure shows that the pancreatic 
fluids have caused a rather extensive retroperitoneal 
necrosis: this spreads laterally from the mesocolon 
reaching the lateral abdominal wall to the outer side 
and extending well toward the vertebral column on 
the inner side. Penrose drains are placed in the slit 
mesocolon and in the gutter between the ascending 
colon and theabdominal wall. Gall bladder is opened, 
stones evacuated, and drainage made with rubber 
tube, all drains being brought out middle third of in- 
cision. 

The period of time elapsing between opera- 
tion and death was 4 hours in 1, 3 days in 1, 
6 days in 1, 8 days in 1, 9 days in 2, 38 days 
in 1, 54 in 1 and 111 in 1. In the 3 patients 
living longer than g days, “‘pancreaticasthenia”’ 
was noted characterized by weakness, nausea, 
and anorexia, death occurring in one with 
recurrence of bleeding from the drainage and 
gastro-intestinal tracts indicating a further 
diffusion of trypsin, and in the 2 remaining 
from exhaustion, autopsy showing extensive 
pancreatic and retroperitoneal destruction. 
With the exception of the 1 patient dying of 
shock, all died of tryptic digestion of the pan- 
creas. As this process is a chemical and not 
an inflammatory one, the proponents of the 
delayed operation believe that the use of gauze 
tamponade and drainage does not favorably 
influence the reparative process in pancreas. 
In 8 of our 9 cases this assumption is borne 
out. Three patients suffered recurrent attacks 
of acute pancreatitis at 4 months, 8 months, 


and 4 years, respectively, in all 3 of which gall 
stones were removed and the gall bladder 
drained at the first operation. Assuming the 
correctness of the belief that biliary tract dis- 
ease is the predominant etiological factor, 
this experience would indicate the advisability 
of cholecystectomy in patients recovering 
from attacks of acute pancreatitis as a prophy- 
lactic measure against recurrence. Since such 
a procedure can rarely be safely done in the 
presence of an acute attack, it becomes an 
added argument for the deferred operation. 
The observation of areas of fat necrosis in 
interval operations upon patients giving his- 
tories of severe biliary tract disease is not 
such an uncommon one and affords conclusive 
proof of spontaneous recovery from acute pan- 
creatitis. 

The difficulty in making a correct pre- 
operative diagnosis adds no little to one’s per- 
plexity in deciding for or against deferred 
operation and in evaluating the results of the 
proponents of the latter. The gravity of the 
lesion is such that deaths will of necessity 
follow both plans of treatment. If one elects 
the deferred plan, unless he is willing to make 
exploratory operations in doubtful cases or 
is possessed of unusual diagnostic acumen, 
the mortality will be but increased by high 
obstructions, ulcer perforations, and gan- 
grenous cholecystitis. The correct pre-opera- 
tive diagnosis was made in but 12, or 40 per 
cent, of our series; the error in 14, or 47 per 
cent, lay in thinking the lesion to be acute 
cholecystitis. It would be of interest to know 
in how many instances of acute surgical con- 
ditions of the abdomen a diagnosis of acute 
pancreatitis had been made and at operation 
pancreatitis was not found; unfortunately no 
such data are at hand. 


CONCLUSIONS 


1. Acute pancreatitis comprises 3 clinical 
groups which are but different stages of the 
same process; acute pancreatic edema, acute 
pancreatic necrosis, and pancreatic abscess. 

2. The deferred operation offers definite ad- 
vantages in selected cases, a correct diagnosis 
being essential to its employment. 

3. Patients presenting jaundice and with 
palpable masses due to distention of the lesser 
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peritoneal cavity, with manifest enlargement 
of the gall bladder, or with evidence of spread- 
ing peritonitis, are best treated by early op- 
eration. 

4. Operative attack on the pancreatic tissue 
is not justified; drains, gauze, or Penrose 
drain should be placed down to, but not in, 
pancreatic tissue. 

5. The utmost gentleness should be exer- 
cised in handling the pancreas and _ para- 
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pancreatic tissue; pressure from retractors is 
to be studiously avoided. 

6. Bile-tract disease, the predominant etio- 
logical factor in the light of present knowl- 
edge, should receive such surgical attention 
as time of operation and the local pathological 
condition permits. If early operation is done, 
drainage at least should be instituted. In de- 
layed operations a complete toilet of the bile 
tract is desirable. 





THE PRESENT STATUS OF THE OPERATIVE TREATMENT 
OF FRACTURES 


WILLIAM O’NEILL SHERMAN, M.D., F.A.CS., Pittsburgh, Pennsylvania 


HE pioneers of the operative treat- 

ment of acute fractures as practiced 

today are Lambotte of Antwerp and 

Sir Arbuthnot Lane of London. To 
these courageous surgeons, who have made 
such substantial contributions to the surgical 
armamentarium and technique, we owe a 
great debt of gratitude. 

A recent visitor to our clinic from Australia, 
who had spent 18 months visiting the various 
clinics of Great Britain, Europe, and the 
United States, asserted he was very much 
confused and in great doubt as to what pro- 
cedures or practices were best because of the 
many and divergent methods employed, as 
well as the claims made for each of them. 

The introduction of x-ray films as evidence 
in Court, with interpretations by the laity, 
now constitutes a legal threat to force a more 
accurate anatomical replacement of fractured 
bones. The patient is frequently under the 
impression that the “Doctor has set the frac- 
ture” only to realize, months or years later, 
that it had not been reduced. It is, therefore, 
advisable to show the x-ray films to the 
patient and to explain the conditions, indica- 
tions, etc., if operative procedure is necessary. 
When the patient is confronted with the fact 


Fracture oration, presented before the Clinical Congress of the 
American College of Surgeons, Chicago, October 25-29, 1937. 


that he is likely to go through life with a limp, 
loss of function, or similar disability, he will 
readily consent to submit to a reasonable and 
safe recommendation. A surgeon would not 
permit a fracture to remain uncorrected either 
in himself or members of his family. Why 
should not the same consideration be extended 
to his patients? 

For the past 30 years severe criticism has 
been leveled at those who have used steel 
bone plates, screws, nails, etc. Many of the 
leading critics in personal interviews have 
admitted to me that they never had had any 
experience whatsoever with steel plates, 
screws, or nails in the treatment of acute 
fractures and that their opinion was based 
entirely on the poor end-results which they 
have seen in cases in which the operation was 
imperfectly or poorly done. In the medical 
schools certain of the professors, when dis- 
cussing the operative treatment of fractures, 
stated, ‘‘We merely mention steel plates, 
screws, and nails in order to condemn or 
decry their use.”’ 

In July, 1929, the author attended a meet- 
ing of British and American bone and joint 
surgeons in London. One morning of the 
program was devoted to the discussion of the 
treatment of intracapsular fractures of the 
hip joint. Royal Whitman made a valiant 
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stand for the anatomical reduction and physio- 
logical treatment by the abduction method, 
plaster, and rest. A group of 14 cases was 
presented in which the Thomas splint had 
been used and was advocated as the method 
of treatment with traction and immobiliza- 
tion. There was a questionable reduction in 
all of the cases and the end functional results 
were anything but satisfactory. There was 
no criticism made, however, of the use of the 
Thomas splint. Philip Wilson made a brief 
preliminary verbal report of 23 cases in 
which patients had been treated by the opera- 
tive method by Smith-Petersen. Mere men- 
tion of the operative treatment was severely 
condemned, notwithstanding the fact that 
those making the condemnation had little or 
no knowledge of the operative technique. 
Much credit is due Smith-Petersen for his 
contribution to this subject. The technique 
now has been refined so that with the assist- 
ance of the x-ray as a guide, only an incision 
over the trochanter is necessary to insert 
steel fixation in the form of nails or screws. 
The results reported by Smith-Petersen, 
Watson Jones, Sven Johansson, Brewster, 
Moore, and Cubbins and his group, are very 
encouraging, and while it is too early to 
evaluate the end functional results, there is 
ample justification for this technique at the 
present time in the hands of those trained 
and competent. 

The high mortality and large percentage of 
non-unions as a result of the abduction 
method make it imperative that something 
be done to shorten the convalescent period 
and improve end functional results; hence it 
is obvious that such operations should be 
done only by those exceptionally well trained 
and equipped. 

It is certainly desirable to make these 
patients ambulatory in from 5 days to 2 
weeks as against the patient remaining in a 
“coffin of plaster of paris” for a period of 3 to 
5 months. 

Since the World War there has been “‘mass 
production” of bone and joint specialists, 
many of whom lack general surgical training. 
A surgeon who requires 3 hours to do an 
operation that should be done in 45 minutes, 
should not attempt it. 


VANADIUM STEEL BONE PLATES AND 
SCREWS 


In 1909, following Sir Arbuthnot Lane’s 
advocacy in America of the use of steel plates 
and screws, the author adopted this technique 
when operation was indicated, and in 1912 
he reported 72 operative cases. It was soon 
found that the screws were too soft and the 
plates too hard, with the result that the 
screws pulled out and the plates broke. This 
led to the redesigning and patenting of 
vanadium plates and screws in 1911, with the 
idea of securing plates having maximum 
strength with a minimum amount of foreign 
material. If the plates and screws are made 
according to specifications they will not 
break, but quantity production during the 
World War resulted in the market being 
flooded with plates and screws which had 
never been inspected either from a physical 
or metallurgical standpoint. The havoc pro- 
duced by the breaking of these plates and by 
the pulling out of these screws, brought a 
storm of protest to the American College of 
Surgeons from surgeons throughout the coun- 
try. The author presented his patents to the 
College and the Fracture Committee took up 
the matter with the United States Bureau of 
Standards. After a thorough, joint investiga- 
tion, they adopted and approved as standard, 
the same designs of the plates and screws as 
advocated in 1909, as well as the metallurgical 
specifications as set forth in the patent. 

The undesirability of beef bone, ivory, gold, 
silver, and metals containing copper, chro- 
mium, and nickel, after the great claims made 
for them, is a matter of common knowledge. 

“Cat and dog’’ experimenters have stren- 
uously objected to the use of steel in the 
fixation of fractures, quite unmindful of the 
fact that as a result of the high explosives 
used in the World War, millions of individuals 
carry iron and steel about in their bodies 
without localizing or irritating symptoms. 
There are also many thousands of individuals 
who have been operated upon during the past 
30 to 40 years in whom the plates have 
remained in situ without deleterious effects. 
We take strong exception to the teaching that 
plates and screws should be removed, unless 
there are specific indications for their renioval. 
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If the proper technique is followed in applying 
plates, 95 per cent will remain permanently in 
simple fractures without any necessity for 
removal, whereas 48 per cent are removed in 
compound fractures. The results of animal 
experiments in which steel plates and screws 
have been used and condemned, are not of 
great value because of the difficulty in carry- 
ing out the meticulous, non-touch technique 
so necessary. 

Non-ferrous substances are being advocated 
but they are not comparable to the steel 
alloys in their physical characteristics. The 
objection to them is, they are too bulky and 
hard and, therefore, liable to fracture. The 
objection to stainless steel is that it contains 
chromium and is rather difficult to temper. 
Ductility, and not extreme hardness, is the 
quality most desired. 

Electrolysis is not a factor when plates and 
screws are made of the same steel. In cases 
in which plates have been removed, the stain- 
ing of periosteum has been noted. This 
staining is due to an oxidation of the iron, 
ferric oxide, and is not in the least objection- 
able as it is non-irritating as proved by the 
fact that many thousands of patients oper- 
ated upon in whom steel plates and screws 
have remained im situ from 5 to 28 years, are 
entirely unconscious of their presence, as there 
never have been any objective or subjective 
symptoms. 

It is only reasonable to assume that at some 
time in the future an alloy may be produced 
which will have greater physical properties 
than vanadium steel, but it is doubtful if such 
an alloy will be of a non-ferrous nature. 


CARREL TECHNIQUE 


Carrel technique with sodium hypochlorite—- 
0.5 per cent sodium hypochlorite and 0.9 and 
0.10 per cent sodium chloride—is a prophylac- 
tic against infection as well as of great value 
in the treatment of suppuration. 

The objection to Dakin’s solution as made 
from bleaching lime is that it is unstable and 
caustic, necessitating the making and testing 
of a new supply every few days. For the past 
18 years we have used to the exclusion of all 
other antiseptics and chlorines, a concen- 
trated, electrolitically prepared sodium hypo- 
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chlorite of 4.05 per cent and sodium chloride 
3.25 per cent, bearing the trade name “Hy- 
clorite,’ which has the approval of the 
Council of Pharmacy of the American Medical 
Association. Its great advantage is that it is 
stable and of low alkalinity and can readily be 
made available for use by the dilution of 1 
part of the concentrate to 6% or 7 parts of 
water. It is an ideal physiological antiseptic 
as it destroys nitrogenous bacteria and 
necrotic tissue by the process of oxidation 
without inhibiting or in any way destroying 
viable cells or tissues, and I believe it would 
have met with the full approval of Lister. 

Within a few years the antiseptics used 
today in the treatment of wounds—phenols, 
synthetic coal tar compounds, bichloride of 
mercury, potassium permanganate, peroxide 
of hydrogen, etc.—will be obsolete and many 
of the beautifully colored and attractively 
bottled proprietary antiseptics, whose chief 
value is confined to the test tube (not unlike 
iodoform gauze whose greatest virtue was its 
color and stench), will fall into disuse. It is 
interesting to note that of the hundreds of 
antiseptics which have been advocated during 
the past so years, very few have withstood 
the test of time—a rather sad, but true, 
commentary. 

Those who decry the use of the Carrel 
technique, stating the same end-results can 
be secured with saline or other antiseptics, have 
little fundamental understanding or experi- 
ence either with the method or of the chemical 
action of aqueous sodium hypochlorite. There 
is little or no opportunity for infection to take 
place in a compound fracture if an early 
débridement is done, and the Carrel technique 
is instituted at the time of operation. 

The surgeon should be held responsible for 
postoperative infection if he fails to utilize 
the equivalent of a specific in the treatment 
of compound fractures—the Carrel technique 
—and he is open to fair and just criticism in 
view of the end-results which were secured by 
its use in the World War as well as in those 
clinics where it is used thoroughly and intelli- 
gently today. 

The use of vaseline gauze packs or maggots 
has no: place in the scientific treatment of 
compound fractures or their postoperative 
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complications, despite the enthusiastic ad- 
vocacy of those measures. We are advised by 
the etymologists that the active principle of 
the maggot is an enzyme and to this property 
is ascribed the justification for the use of 
maggots in surgery. 

We should not be hypersensitive to con- 
structive criticism. There has been more or 
less hysteria associated with many of our very 
questionable practices. Criticism of other 
cults should be restrained until such time as 
we have “cleaned house.”’ 


COMPOUND FRACTURES 


It has been the general opinion that steel 
plates and screws should never be used in the 
treatment of compound fractures. This 
opinion is based entirely upon theory and not 
on actual experience. 

In 1933, George V. Foster, the author’s 
associate, reported 304 consecutive compound 
fractures of the long bones treated by dé- 
bridement, Carrel technique, open reduc- 
tion, and plating when indicated. In this 
series over a 15 year period (1917 to 1932), 
129 compound fractures were plated; there 
were no frank infections, and 1 amputation 
at the end of 3 weeks was necessary on 
account of the great loss of substance, bone, 


and soft parts. There were 2 fatalities—one 
4 weeks and the other 6 months after 


secondary operation. In the plated series, 
the incidence of non-union was 1.5 per cent, 
while in the unplated cases, it was 4.0 per 
cent. The difference in the percentage ratio 
was most likely due to the extensive comminu- 
tion found in the unplated series. 

In our clinic we employ the following prin- 
ciples in all compound fractures regardless 
of their severity and have had but one frank 
infection since 1917: 

1. A thorough cleansing of the wound and 
surrounding skin. 

2. A conservative, but thorough, débride- 
ment. 

3. Reduction of the fracture—manipula- 
tion with or without internal fixation or 
skeletal traction. 

4. The Carrel technique instituted imme- 
diately following operation, as a prophylactic 
measure. 


5. Immobilization of fracture, preferably 
with molded plaster of Paris, involving the 
proximal and distal joints. 

6. Unsupported weight-bearing not per- 
mitted until a strong bony union has taken 
place. 

7. Plastic reconstruction, if indicated, after 
cicatrization has been completed. 

8. Physiotherapy—Morton Smart method 
of electrically graduated muscle contraction 
to restore muscle tone; active exercises. 


INDIRECT OPERATIVE TECHNIQUE 
(Skeletal Traction) 


Skeletal traction with ice tongs, Steinmann 
pin, Kirschner wire, etc., has been used in 
many clinics to the exclusion of other pro- 
cedures. This is due either to the lack of 
knowledge of the non-operative technique 
and timidity or to the lack of confidence 
and inexperience in the direct operative attack. 
There is no question but that skeletal traction 
has an important place in the treatment of 
fractures, especially in extensive comminuted 
fractures. The percentage of infection (7 to 
10 per cent) in 2 of the leading hospitals in 
the same city in this country, is sufficient 
evidence that it is not without its dangers and 
complications. At best, skeletal traction is a 
“bastard” form of the operative treatment. 
It must be used with discretion and only in 
those cases in which it is indicated. The 
“robots” which have recently made their 
appearance, are of value in selected cases. It 
is an error of judgment, however, to expect 
to correct all displacements with this one 
procedure. A simple fracture is always more 
desirable than an incomplete compound frac- 
ture such as is produced in skeletal traction. 

The literature abounds in reports of small 
groups of cases in which patients were treated 
by skeletal traction but contains very few 
reports of unsuccessful cases in which the 
complications, dangers, failures, etc., have 
been evaluated. In one case of skeletal trac- 
tion of the femur in which ice tongs were 
employed, we encountered a serious secondary 
hemorrhage. Like the operative attack, 
skeletal traction is not without its dangers 
and it will eventually find its proper place in 
the treatment of fractures but not to the 
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extent that it is being used today in many 
clinics to the exclusion of every other method. 


DIRECT OPERATIVE TECHNIQUE 


The time-consuming, elaborate pre-opera- 
tive preparation of the operative field, is 
unnecessary. Thorough cleansing of the skin 
with soap, water, and alcohol the evening of 
the day preceding operation, is sufficient. 
The operative field is prepared with either a 
5 per cent picric acid or a 3 per cent tincture 
of iodine solution, is carefully draped, and the 
towels affixed. Aé no time are the fingers, 
instruments, gauze, catgut, etc., permitted to 
contact the skin. In other words, the non- 
contact technique of Lane is scrupulously 
carried out. 


TECHNIQUE OF OPERATION 


Simple fracture of the femur. An external 
incision is made with a sharp scalpel through 
the skin and fat, after which this instrument 
is discarded. A tissue forcep and clean scalpel 
are used to undermine the skin and fat to 
permit of an ample exposure. Turkish towels 
are then carefully affixed to the cut skin edges 
with either Michel clips, Lane or Moynihan 
towel clamps, and the ends of the towels are 
fastened with Backaus towel clips. The skin 
should not be exposed to the slightest degree 
as it is considered a source of contamination. 
The fascia lata is then incised and reflected. 
The vastus externus is incised and the 
crureus muscle reflected and the fractured 
ends exposed. The proximal and distal frag- 
ments are not eviscerated into the wound or 
stripped free of their periosteal and muscular 
attachment any more than is absolutely nec- 
essary. A Lane or Lambotte clamp grasps the 
proximal or distal fragment and any inter- 
vening periosteum, muscle, or fascia is re- 
moved by curettage. The fracture is then 
reduced within the wound by traction and 
manipulation. 

Immediately following the reduction, which 
is usually of a hair-line nature, a Lambotte 
or Lowman clamp is affixed to the site of 
fracture and a 6-screw plate is clamped to the 
external surface of the femur. The overall 
measurement, including the plate, is taken 
by a caliper in order to determine the exact 
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length of the screw necessary to engage the 
proximal and distal cortex and, at the same 
time, not to extend beyond the distal cortex. 
The bone is drilled through the proximal and 
distal cortex and a transfixion screw inserted. 
After a transfixion screw has been applied to 
both fragments, screws involving only the 
proximal cortex can be inserted. The drill 
can be either a hand or a motor-driven one, 
preferably of the twist type. 

Great care should be taken to remove any 
periosteum at the site of the drill hole. 
Failure to do so causes the screw to twist 
about the periosteum and interfere with the 
proper cutting or tapping of the bone. After 
all screws have been inserted, the bone clamps 
are removed and all bleeding points carefully 
ligated as an absolutely dry wound is desired. 
The crureeus and vastus externus muscles are 
sutured with a figure-of-eight double No. 1 
catgut; the fascia lata is closed with a double 
continuous chromic No. oo catgut. Wherever 
possible, such as in the tibia, the periosteum 
should be gently reflected and sutured over 
the bone plate and screws with figure-of-eight 
catgut sutures. The skin is closed with Michel 
clips or with a vertical mattress silk suture and 
the fracture is splinted in a Thomas splint 
with Pierson flexion attachment; in fractures 
of the lower leg and forearm, molded plaster 
splints are used and are worn until firm bony 
union has occurred. Drainage is never used. 

Recently we have had 2 non-unions due to 
too early weight-bearing after the patient’s 
discharge from the hospital at which time 
bony union had been present. 

If the technique, as described, is carefully 
followed, wound infection is no greater than 
in any other elective type of operation such as 
goiter, hernia, or chronic appendicitis. Bone 
plates and screws are not the source of infec- 
tion as has been so frequently stated. 
Should infection occur, it is usually due to 
faulty technique or lack of operative skill on 
the part of the surgeon. If positive evidence 
of infection arises, with elevation of tempera- 
ture, redness, swelling, or other symptoms, 
the wound should be thoroughly opened at 
once, all sutures removed, the bone plate 
exposed. but allowed to remain im situ, and 
the Carrel technique instituted. 
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Those who have decried the use of steel 
bone plates have had little or no experience 
in their use. It is rather unfortunate that this 
criticism of those who have successfully used 
steel plates in the operative treatment of 
fractures, has retarded, at least 25 years, the 
general scientific acceptance of the direct 
operative treatment where indicated. 


BONE GRAFTING—PSEUDARTHROSIS 


In a small percentage of cases non-union 
will result whether steel plates and screws are 
used, or whether no operation has been done. 
Sufficient time should elapse before grafting is 
considered. This operation is not indicated 
in the treatment of acute fractures or for 
delayed union but for pseudarthrosis. Abso- 
lute fixation of the bone graft to the host, 
with 2 or more vanadium tap screws, has 
greatly improved the immobilization of the 
bone graft and this is a very important and 
desirable factor. Fixation of fractures without 
motion is imperative until such time as bony 
union has occurred. There is little or no 
divergence of opinion as to the indications or 
technique where bone-grafting is indicated. 
Massive grafts are preferable. The step-cut 
procedure is usually practiced with trans- 
fixion screws in the arm and forearm. The 


inlay in the tibia is the operation of choice 
and either an inlay or an onlay in fractures 
of the humerus and femur. In several cases, 
2 grafting operations were necessary and in 
one case, 3 operations were done. In all cases, 
bony union was eventually secured. 


FACTORS CAUSING INFECTION 


1. Too early operation. Simple fractures 
should not be operated upon until the swelling 
and blebs have subsided and the temperature 
becomes normal, which is, usually, 10 to 14 
days. The trauma caused by operation, in 
addition to the already existing trauma, tends 
to produce necrosis of the tissues with resultant 
sloughing and infection. If operation is de- 
ferred to to 12 days, it is usually bloodless 
and the postoperative reaction, nil. We feel 
that this delay is of great importance and a 
large factor in combating infection and ne- 
crosis of tissue; obviously, compound frac- 
tures should be operated upon immediately. 


2. Failure to carry out the non-touch. 
aseptic technique. 

3. Excessive trauma caused by the rough 
handling of tissues and failure to carry out 
sharp dissection. 

4. Lack of proper surgical armamentarium 
to facilitate operation. Most operations of 
this character should be completed in 35 to 
45 minutes. The surgeon who procrastinates 
or prolongs the operation to 2 or 3 hours, 
should either improve his technique or not 
attempt the operation. 

5. Lack of an organized surgical team— 
that is, assistants and nurses. Failure to plan 
in advance and practice the meticulous tech- 
nique, thereby causing many errors in the 
procedure and subsequent wound contamina- 
tion. This failure of organization and team 
work is frequently the alibi of those who find 
it difficult to adjust themselves to such an 
exacting technique. With practice, the non- 
touch technique soon becomes “almost auto- 
matic.” 


SUMMARY AND CONCLUSIONS 


Frequently we have been accused of being 
guilty of operating on all fractures regardless 
of their nature. Nothing could be further 
from the truth. Those who have taken the 
time to inspect our records and x-ray films 
and note the end functional results in the 
patients operated upon, have been convinced 
not only of the necessity for the operation 
but are cognizant of the excellent end func- 
tional results secured. There is no legitimate 
excuse for neglect in the reduction of frac- 
tures any more than there is a legitimate 
excuse for anyone starving to death in a time 
of plenty. The vast majority of fractures 
can be satisfactorily reduced: 

1. By the closed method, that is, by 
manipulation, traction and similar proce- 
dures. 

2. By direct or indirect operative treat- 
ment, when indicated, and in clinics where 
conditions make such practice a safe pro- 
cedure. 

One of the large bone and joint clinics 
reports 33 per cent of the patients admitted 
have malunion or other complications follow: 
ing fractures. The same ratio exists in many 
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other clinics. This is certainly not very com- 
plimentary to the initial treatment rendered 
and is evidence of the fact that much remains 
to be done to improve the methods of treat- 
ment and end-results. 

The government of Australia and The Sea- 
men’s Hospital Society of Greenwich, Eng- 
land, have organized and instituted a study 
of this subject and are making constructive 
suggestions to correct conditions as they now 
exist. If the medical profession fails to meet 
its responsibilities, the public undoubtedly 
will take the matter into its own hands and 
attempt to improve conditions through gov- 
ernmental or other agencies. Such a situation 
would be a deplorable one, indeed, and the 
general practitioner and surgeon cannot evade 
this challenge. The co-operation of the Coun- 
cil of Industrial Health recently created by 
the American Medical Association, together 
with the American College of Surgeons, can 
do much to improve present unsatisfactory 
conditions. 

During the past 28 years the author and his 
associates have carried out the practices and 
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principles as herein outlined in more than 
8,000 compound fractures and in cases in 
which osteosynthesis has been done. At 
first thought this large series would give one 
the impression of unnecessary operations. 
However, when it is taken into consideration 
that a great majority of those injuries orig- 
inated in an industrial army employing some 
150,000 men engaged in the manufacture and 
fabrication of iron and steel, and the trans- 
portation of 200,000,000 tons annually of raw 
and finished materials, it is evident that 
despite all safety precautions, the handling 
of such great tonnage is certain to cause 
serious trauma. 

The principles and technique which we 
have routinely practiced over these many 
years with such satisfactory end functional 
results, both from a humane and economic 
standpoint to the employee, employer, and 
surgeons, will be continued until such time 
as better methods are evolved which will 
improve the end functional results over the 
shortest period of time and with the greatest 
safety and comfort to the patient. 
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HIS article deals with our continued 

studies of the urinary tract during 

pregnancy, the first portion of the 

presentation consisting of a sum- 
marized review of the physiological changes 
which we have previously published. Their 
reconsideration now is of value as the inter- 
pretation of the pathological processes which 
we will here consider are largely dependent 
upon these changes. We shall also report our 
findings in regard to the frequency of organ- 
isms found in the urine of normal pregnant 
women, which obviously have a very direct 
relationship to the incidence of inflammatory 
lesions arising during gestation. These in- 
flammatory lesions and their treatment will 
also be considered. 

Due to the pioneer work of Pierre Rayer 
and Cruveilhier, in the middle of the 1oth 
century, on the question of dilatation changes 
in the urinary tract during pregnancy, great 
interest was focused on this heretofore un- 
described observation. In the early days these 
findings were made at the autopsy table, 
later at operation, and not until the develop- 
ment of the cystoscope by Nitze was it real- 
ized that these dilatation changes were not of 
infrequent occurrence. With the introduction 
of intravenous urography, made possible by 
the original work of Rowntree and his co- 
workers in 1923 and further developed by 
Swick and Binz in 1929, an increasing amount 
of investigative work has been done. Among 
the many investigators working on the urinary 
tract changes, Duncan and Seng, Lee and 
Mengert, P. Schumacher, Hofbauer, Dugald 
Baird, Kretschmer, Heaney and Ockuly 
should be mentioned. In our paper on the 
‘“‘Physiological Changes Occurring in the 
Urinary Tract During Pregnancy,” we dis- 
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cussed in some detail the anatomical and 
histological changes observed, and also con- 
sidered the causes of dilatation of the upper 
urinary tract. A summary of the more im- 
portant findings will be referred to here. 
From the intravenous urographic study of 
27 normal pregnant women throughout the 
succeeding months of gestation and the puer- 
perium, certain outstanding facts were brought 
out. We found the most constant change in 
the urinary system was a dilatation of the 
pelvis and calyces of one or both kidneys; a 
dilatation, tortuosity, and kinking of one or 
both ureters; and a lateral displacement of 
these structures. Every patient showed some 
deviation from the normal, ranging from a 
slight dilatation to a marked degree of hy- 
dronephrosis and hydro-ureter. The right 
kidney and ureter were more affected than the 
left. The dilatation of the ureter always be- 
gan at the pelvic brim, and in not one of the 
patients studied was there found a definite 
and significant dilatation of the pelvic por- 
tion of this. structure. With the advance of 
pregnancy, the dilatation of the upper uri- 
nary tract gradually increased, and we were 
unable to observe that it reached its maxi- 
mum degree some weeks antepartum and then 
remained stationary until delivery. We feel 
that it is a gradual and progressive dilatation. 
Following delivery, there is a return of the 
urinary system to normal. We found that 
of 26 patients examined after delivery, 18 
showed a return to normal in 28 days. How- 
ever, 1 patient required 56 days. It is a well 
known fact that the presence of frank infec- 
tion greatly retards the normal involution 
process. Figure 1a shows beginning dilata- 
tion of the ureters and pelves of both kidneys 
at the fifteenth week of pregnancy. The 7 
illustrations following are succeeding exami- 
nations of the same patient, beginning at the 
eighteenth week of pregnancy and continuing 
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Fig. r. a, A. P., 15 weeks. Beginning dilatation of both 
pelves and lumbar ureters. Also slight dilatation of the 
right pelvic ureter. Fetus seen in the pelvis. b, M. L., 18 
weeks. Dilated pelvis and calyces of right kidney. Dilated 
and kinked right ureter. Dilatation beginning at brim of 
pelvis. Slight dilatation of left lumbar ureter. c, 'M. L., 
22 weeks. Increasing dilatation of right pelvis, calyces, 
and lumbar ureter. Very slight dilatation of left lumbar 
ureter with beginning outward displacement. Fetus well 
visualized in pelvis. d, M. L., 26 weeks. No increase of 
dilatation of right pelvis, calyces and ureter since last ex- 
amination. Fetus visualized, breech presentation, spine to 
the left. e, M. L., 34 weeks. Increasing dilatation of right 


until the sixth week postpartum (Fig. 1b, 
c,d, e, f, g, h). It was observed that the dila- 
tation of the urinary tract occurred later in 
the primipare than in the multipare, whereas 
the dilatations were more marked in the 
former than in the latter group. We do not 
fecl that the position of the fetus has any 
bearing upon the dilatation changes observed, 
owing to its frequent change of position. At 
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pelvis, calyces and ureter. Left kidney and ureter appear 
normal. Fetus is visualized, breech presentation, spine to 
the right. f, M. L., 39 weeks. No increase of dilatation of 
right pelvis, calyces or ureter since last examination. Left 
kidney and ureter appear normal. Position of fetus— 
vertex presentation, spine to the right. g, M. L., 1 week 
after delivery. Pelvis and calyces of the right kidney have 
nearly returned to normal, but there is still a moderate 
dilatation of the right ureter. h, M. L., 6 weeks after 
delivery. The right pelvis, calyces, and ureter are now 
normal. Urograms have been outlined for better repro- 
duction. (Courtesy of Am. J. Obst. & Gynec., 1935, 
30: 625.) 


one x-ray examination, the fetus changed 
from a vertex to a breech presentation during 
the 15-minute interval between exposures. 
An anatomical and histological study was 
then conducted on the urinary tracts of 13 
parturient women, all but 2 dying at term. In 
only 1 patient was there an infectious process 
found in the urinary tract, multiple punctate 
abscesses being found in the cortex of the 
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Fig. 2. (Legend on opposite page.) 


kidney. However, the bladder and ureters 
showed no evidence of inflammation. 

In every case but one, some dilatation of 
the ureter was found, the right side being 
constantly more dilated than the left. It is 
frequently stated that the dilated, tortuous, 
and kinked ureters occurring with pregnancy 
are longer than those not so associated. How- 
ever, this has not been our observation. The 
longest ureter was found to measure 30 centi- 
meters and the shortest measured 17 centi- 
meters. The average length was from 24 to 
28 centimeters. The sacculated dilatations 
of the upper ureter give one the impression 
that there is elongation of the tract, which is 
not borne out by actual measurement. How- 
ever, it will be noted later that lengthening 
of the ureter may occur when there is a 
marked infection present. 

The gross appearance of the ureters asso- 
ciated with pregnancy had many points in 


common. They all showed some degree of 
dilatation, usually on the right side, which 
always began above the brim of the pelvis. 
The lower end of the pelvic ureter was quite 
firm and rigid, whereas the abdominal spindle 
was always flaccid and ribbon-like, with defi- 


nite loss of tone. No evidence of stricture 
formation was made out either grossly or 
microscopically. 

The ureter was sectioned at different levels, 
and preparations of the bladder, trigone, and 
urethra were also made. Microscopical study 
of these tissues showed varying degrees of 
hypertrophy of the musculature, edema, and 
increased vascularity. These changes seemed 
to go hand in hand with similar physiological 
changes occurring in the generative tract 
during pregnancy. 

The most striking change seen in the uri- 
nary tract is the marked hypertrophy of the 
external longitudinal sheath of muscle bun- 





HUNDLEY ET AL.: THE URINARY 


Fig. 2. a, Pregnant ureter, left, at bladder, showing hy- 
pertrophy of the sheath of Waldeyer (X10). b, Pregnant 
ureter, right, at bladder, same patient as in a, showing hy- 
pertrophy of the sheath of Waldeyer (X10). c, Another 
type of hypertrophied sheath of Waldeyer, associated with 
pregnancy (X10). d, Non-pregnant ureter at bladder. 
Note small size of sheath (X10). e, Hypertrophic sheath 
of ureter at bladder in patient with ectopic pregnancy of 7 


dles found encasing the lower end of the 
ureters, the sheath of Waldeyer. The opinion 
has been advanced that this hypertrophied 
sheath is the important causative factor in 
dilatation of the ureter. If this is correct, the 
dilatations should be bilateral and should 
begin at the bladder. Our findings have not 
supported this view, for we have shown that 
the changes nearly always begin at the pelvic 
brim and that the right ureter is much more 
frequently involved than is the left. (Fig. 2a, 
b,c, d,e,f,g,h). ; 

The abdominal spindle of the ureter under- 
goes constant dilatation changes during the 
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weeks’ duration (X10). f, Intramural portion of pregnant 
ureter, showing that sheath does not arise from the bladder 
musculature (X25). g, Non-pregnant ureter, midabdomi- 
nal spindle. Note compact wall, high mucosa and no dila- 
tation (X25). h, Pregnant ureter, midabdominal spindle 
17 millimeters in diameter (X25). 

(Courtesy of Am. J. Obst. & Gynec.,—Hundley, loc. 
cit.) 


latter months of pregnancy. The wall of the 
organ is thinned out, the mucosa is normal but 
quite low, and there is some hypertrophy of 
the circular layer of musculature. 

It was difficult to determine definitely if 
hypertrophic changes occur in the bladder, as 
the size of the muscle bundles varies greatly, 
depending on the bladder being contracted or 
distended. However, it is our opinion that 
hypertrophy of the musculature does take 
place. 

The trigone revealed definite hypertrophy 
of the muscle layers associated with edema 
and increased vascularity. 
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DISCUSSION OF URETERAL DILATATION 
AND ATONY 

In order to determine if pressure played a 
definite rdle in the production of dilatation of 
the upper urinary tract, we decided to repeat 
the experiments of Lee and Mengert, who had 
studied the effect of continuous catheter 
drainage during the last months of pregnancy. 
They logically deduced that if these dilata- 
tions were produced by pressure, the relief of 
this pressure should allow the urinary tract to 
return to normal. However, none of their 
cases showed any decrease in dilatation by the 
use of the indwelling catheter over a period of 
24 hours. From their observations, they are 
“skeptical that ureteral obstruction, from 
any cause whatever, is the reason for dilata- 
tion of the upper urinary tract in pregnancy.” 

In our study we allowed the catheter to 
remain in the ureter 48 and occasionally 72 
hours, with a resulting decrease of the dilata- 
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Fig. 3. a, E. D. Indwelling catheter. Right 
kidney shows a marked hydronephrosis and hy- 
dro-ureter, indwelling catheter tip being in 
upper end of ureter. b, E. D. Indwelling catheter. 
After 48 hours, there is noted a moderate dimi 
nution in size of the pelvis, calyces and ureter. 
c, E. D. Indwelling catheter. Twenty-four 
hours later, there is noted an increasing dimi 
nution in the size of pelvis, calyces and ureter. 
d, B. S. Fibroid tumor filling the pelvis, before 
operation. There is marked dilatation of the 
pelves and calyces of both kidneys and both 
ureters. e, B.S. Thirty-eight days later, follow- 
ing operation. Pelves and calyces of both kid- 
neys and ureters have returned to normal. 
(Courtesy of Am. J. Obst. & Gynec.,—Hundley, 
loc. cit.) 


tion. We found that drainage for 24 hours 
was not sufficient to produce an appreciable 
change (Fig. 3a, b, c). We also made intrave- 
nous urographic studies in the presence of 
large pelvic tumors and found that if these 
tumors were large enough to rise out of the 
pelvis and were of such configuration as to 
fit the pelvic bowl snugly, they would produce 
dilatation of the upper urinary tract, and that 
after their removal the pelvis and ureter 
would return to normal (Fig. 3d, e). 

Many explanations have been presented to 
account for the greater frequency of right 
sided ureteral dilatation. This is accounted 
for, certainly in part, by the fact that the 
left ureter is protected and cushioned by the 
overlying sigmoid flexure, which is also a 
causative factor in the production of dextro- 
rotation of the uterus. The right ureter is 
also more exposed than the left, due to its 
anatomical course, and therefore is more 
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easily compressed. The right ureter crosses 
the iliac vessels at nearly a right angle, where- 
as the left ureter runs almost parallel to the 
vessels (Fig. 4). 

In the intravenous urographic study of the 
normal pregnant women, which we have just 
described, it was found that with advancing 
pregnancy and with progressive dilatation of 
the ureter, the excretion time of the kidney 
was markedly retarded, so that frequently a 
delay of 30 to 45 minutes was necessary be- 
fore a satisfactory film could be obtained. 
With this delay of excretion time, there is an 
associated atony and loss of irritability of the 
musculature with a resulting urinary stasis. 
This fact has been well shown by the work of 
Traut and McLane. These workers have 
been able to show that there is an increasing 
atony of the ureter with advancing pregnancy 
and that, at the end of the second trimester, 
there is a complete loss of tone with absence 
of peristalsis. There is a return of irritability 
during the last month of pregnancy with a 
period of atony following delivery. However, 
usually within 6 weeks postpartum the mus- 
cular tone has returned to normal. 


A SUMMARY OF PHYSIOLOGICAL CHANGES 
OCCURRING IN THE URINARY TRACT 


We have seen that the urinary tract under- 
goes certain definite changes during preg- 
nancy and with the use of intravenous urogra- 
phy have studied these changes occurring in 
normal women in the succeeding months of 
pregnancy and the puerperium. The con- 
stant finding has been dilatation of the upper 
urinary tract and pelvis, the dilatation being 
more frequent on the right side and nearly 
invariably beginning at the brim of the pelvis. 
Following delivery, the urinary tract returns 
to normal in 4 to 5 weeks. This regression is 
delayed or never occurs in the presence of 
marked infection. 

Histological studies of normal ureters asso- 
ciated with pregnancy have shown hyper- 
trophic changes of the musculature, most 
marked in the sheath of Waldeyer. A definite 
softening process takes place particularly in 
the wall of the abdominal ureter, with this 
structure becoming flaccid and easily com- 
pressible. 
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Fig. 4. Autopsy drawing of urinary tract, patient dying 
at term. Note right ureter crossing iliac vessels at nearly 
a right angle, thus making it prominent and more suscepti- 
ble to pressure than the left ureter, which runs nearly 
parallel to the iliac vessels. (Courtesy of Am. J. Obst. & 
Gynec.,— Hundley, loc. cit.) 


We have shown that the pressure of the 
growing uterus impinges against the ureter, 
especially the right, at the pelvic brim, and 
that the resulting ureteral dilatation rarely 
begins prior to the sixteenth week of preg- 
nancy. To confirm our belief that pressure is 
a factor in the production of the dilatation, 
we have seen that continuous drainage of the 
kidney pelvis with an indwelling catheter 
permits regression of the dilatation; also that 
large pelvic tumors cause pressure changes 
and that after their removal the urinary tract 
returns to normal. 

In addition to these observations, we have 
noticed that with the advance of pregnancy 
the excretion time of the kidney was markedly 
delayed, and it was also noted that the di- 
lated, tortuous ureter showed a decrease in 
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Fig. 5. a, Chorionepithelioma in a man, primary focus 
being a teratoma of the testicle (X115). b, Section of jux- 
tavesical portion of ureter from man with chorionepitheli- 


rhythmical expulsive force due to lack of tone. 
In our original paper we presented certain 
evidence to show that the hypertrophic 
changes in the ureteral musculature, along 
with the increased vascularity, softening, and 
loss of tone, were due to hormonal activity. 
The most convincing data were obtained 
from the autopsy of a man dying from a 
teratoma of the testicle with generalized 
metastasis, which proved to be chorionepi- 
thelioma (Fig. 5a). Prior to operation the 


Fig. 6. P. L. Right urogram of patient who came to 
autopsy. See Figure 7 for illustrations of urinary tract 
obtained at autopsy. 


oma, showing hypertrophy of the sheath of Waldeyer even 
more marked than that seen in pregnancy (X12). (Cour- 
tesy of Am. J. Obst. & Gynec.,—Hundley, loc. cit.) 


urine had been strongly positive for prolan 
on two occasions. The examination of the 
ureter showed definite hypertrophic changes 
throughout the entire organ but was most 
marked in the juxtavesical portion. Here 
there was tremendous hypertrophy of the 
sheath of Waldeyer, the greatest external 
diameter measuring 8 millimeters (Fig. sb). 
There was no evidence of any dilatation of the 
urinary tract which should have been present 
if the hypertrophy of the sheath (Waldeyer) 
is the etiological factor in the production of 
the dilatation. It is thought that the luteiniz- 
ing hormone, prolan B, is devoid of a growth- 
promoting factor. In order to account for the 
hypertrophy of the ureter, the action must 
have been indirect. The prolan elaborated by 
the trophoblastic tissue of the chorionepi- 
thelioma stimulated the testicle, with subse- 
quent outpouring of growth hormone produc- 
ing the described changes. This growth 
change produced by indirect action of prolan 
is analogous to that constantly seen occurring 
in the generative tract of the female infantile 
mouse following the injection of pregnancy 
urine. Additional data which would seem to 
add to the evidence of hormonal activity on 
the ureter was obtained from an autopsy of a 
woman dying after an operation for an ectopic 
pregnancy of 7 weeks’ duration. The lower 
end of the ureter showed a definite hyper- 
trophy of the sheath of Waldeyer and there 
was no dilatation of the organ observed. 
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Fig. 7, a, P. L., Roentgenogram of injected autopsy 
specimen. b, Kidneys and ureters sectioned showed bi- 
lateral pyelonephritis, ureteritis and left ureteral stricture 
06cm. below the ureteropelvic junction. c, Marked cellular 
infiltration of the ureteral mucosa. d, G. S. Another ex- 
ample of upper urinary tract dilatation when associated 
with an inflammatory process. 
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When one considers that the generative and 
urinary systems arise embryologically from 
the same anlage, we believe that it is not too 
speculative to deduce that the same hormones 
incidental to pregnancy, which produce in- 
creased vascularity, softening of the tissues, 
and hypertrophic changes of the musculature, 
would produce similar changes in the urinary 
system. We know that with the advance of 
pregnancy large quantities of anterior pitui- 
tary sex hormone and estrin are found in the 
urine. The luteinizing substance, designated 
as prolan B by Aschheim and Zondek, reaches 
its maximum excretion of 5,000 to 6,000 
mouse units per liter of urine during the fifth 
month of pregnancy, whereas the excretion 
of estrin in the urine during early pregnancy 
is comparatively low and ascends to its maxi- 
mum of 10,000 to 40,000 mouse units per liter 
in the last month of gestation. 

It would seem possible that the urinary 
tract changes described could be brought 
about by these 2 hormones, the muscular 
hypertrophy and vascular changes being 
dependent upon the growth principle estrin, 
and the increasing atony of the ureter due to 
the relaxing influence of prolan B. The hy- 
pertrophic changes occurring in the lower end 
of the ureter in the patient dying following the 
operation for ectopic pregnancy of 7 weeks’ 
duration, were admittedly marked for this 
early period of gestation when the output of 
estrin was low. However, this finding does 
not necessarily preclude the possibility of such 
an explanation when we know how variable 
and individualistic the tissue reactions are to 
hormonal stimulation. Another factor that 
seems to support the endocrine theory is that 
following delivery and with the rapid decrease 
of the hormonal content of the urine, there is 
a progressive and rather rapid regression of 
the urinary tract to its normal state. These 
regressive changes would appear to go hand 
in hand with similar ones occurring in the 
generative tract postpartum. 

In order to ascertain what effect pregnancy 
had upon the urinary tract of common ani- 
mals, Mengert studied the ureters of 42 mam- 
mals of 8 species, half of which were pregnant 
and the other half being used as controls. He 
concluded from his observations that preg- 


nancy has no effect upon the ureters of the 
animals studied. 

Wishing to see what effect prolonged injec- 
tions of estrogenic substance would have 
upon the urinary tract of spayed dogs, the 
following investigation was undertaken. Six 
healthy, medium sized, female dogs were se- 
lected, 2 of which were castrated, and on 1 
an exploratory laparotomy was done to rule 
out pregnancy definitely; the ovaries were 
not disturbed. These 3 animals received daily 
injections of amniotin in oil! until each had 
received a total of 5,250 rat units, the daily 
dose being 100 units. For each of these in- 
jected animals there was a control, 2 being 
castrated and the 1 remaining was a normal 
control for the non-castrated injected animal. 
The summarized results obtained from this 
short study are as follows. 

1. There was no significant change observed 
in the ureters of the castrated injected ani- 
mals as compared with the castrated controls. 

2. A marked growth of the uterus and 
vagina was obtained with definite hyperplasia 
of the endometrium and cornification of the 
superficial vaginal epithelium. In the urethra 
of the stimulated animals, the transitional 
epithelium was changed to a definite stratified 
type with cornification of the surface epi- 
thelium. 

These investigations are being continued, 
for it is impossible to draw any definite con- 
clusions based on such a small series of 
observations. 

From our accumulated data we believe that 
the explanation for these constant dilatation 
changes occurring in the ureter is twofold. 
First, there is a preliminary softening of the 
ureter brought about by the hormonal ac- 
tivity. Second, the semicystic pregnant 
uterus impinges upon the prepared ureter at 
the pelvic brim. When the occasional dilata- 
tion begins at the bladder and is bilateral, the 
hypertrophied sheath of Waldeyer may be the 
etiological factor. When one observes dilata- 
tion occurring with large pelvic tumors, it 
may be argued that pressure alone is sufficient 
to cause this change during pregnancy. We 
are not of this opinion, for it would be impossi- 
ble for the soft, pregnant uterus to exert acle- 


1Supplied through the courtesy of E. R. Squibb and Sons. 
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quate pressure on the firm, unyielding and 
unchanged ureter to bring about dilatation. 


BACTERIURIA 


After observing that the upper urinary tract 
during pregnancy undergoes dilatation and 
atony, ideal etiological factors in the produc- 
tion of infection, we then began a bacterio- 
logical study of the urine of normal pregnant 
women. 

It is a well known fact that the normal kid- 
ney can excrete organisms with no impair- 
ment to itself or the remainder of the urinary 
system. It has also been noted by many ob- 
servers that there is a high incidence of or- 
ganisms occurring in the urine of pregnant 
women. 

With the developing stasis in the urinary 
tract and a high incidence of organisms in the 
urine of normal pregnant women, there should 
be a marked frequency of pyelitis. However, 
we found this occurrence of pyelitis infre- 
quent. We felt that this could be explained 
by the organisms being for the most part con- 
fined to the bladder urine, while the kidney 
urine remained practically sterile. 

One of the first thorough bacteriological 
studies done on the urine of pregnant women 
was by Victor Albeck, in 1907. He found a 
very high incidence of organisms in both 
bladder and kidney urines. Every one of the 
30 patients studied showed organisms in the 
bladder urine, and 70 per cent of the kidney 
urines were positive, the predominating or- 
ganism being the colon bacillus. Other work- 
ers in this field agree as to the presence of 
organisms in the urine but their findings differ 
widely in regard to the frequency of their 
occurrence. From our observations, some of 
the discrepancies are more apparent than 
real, due more to the, various interpretations 
of the findings than attual differences. 

The results of severabof the investigators 
are here quoted. Harris ‘and Herrmann report 
bacteriuria in 74 per cent of their antepartum 
and 94 per cent of their postpartum patients. 
Duncan and Seng also found a high percent- 
age of infections, 42 per cent antepartum and 
80 per cent postpartum. However, Kinkaid, 
Dodds, Crabtree, and Prather found the 
occurrence of infection as low as 3.4 per cent, 
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6.4 per cent, and 13 per cent, respectively. 
The lowest incidence of colibacilluria has been 
reported by McLane and Traut, namely, 6.08 
per cent for the bladder and 0.86 per cent for 
the right ureter. 

Several factors enter into the determination 
of the incidence of organisms in the urine, 
some of the most important being the volume 
of urine and the type of culture media used. 
In the study of apparently normal asympto- 
matic women, there would necessarily be a 
small number of organisms present and their 
recovery would naturally depend upon the 
volume of urine, whether or not it is centrifu- 
gated, and also upon the culture media and 
duration of incubation. Another factor that 
has great bearing on the bacterial findings is 
the technique used in catheterization. Com- 
parative deductions from results of various 
investigators are also difficult to determine, 
due to the lack of similarity of methods em- 
ployed. Even the interpretation of statistical 
studies may be made to vary considerably in 
the same group of patients studied, depending 
upon whether the results are based on the 
total number of positive cultures taken, often 
several having been obtained on the same in- 
dividual, or on the number of patients show- 
ing positive cultures. 

As the reported results are at such wide 
variance, and there is such a paucity of com- 
parative investigations between the bladder 
and kidney urines, we felt that further study 
of this problem was indicated. The plan of 
bacteriological investigation was carried out 
as follows: 

1. A study of the bladder urine of 50 nor- 
mal pregnant women. 

2. A control study of the bladder urine of 
50 normal non-pregnant women. 

3. A cystoscopic study of 50 normal preg- 
nant women with comparison of kidney and 
bladder urines. 

An additional group of 100 normal pregnant 
women was also studied, but these findings 
will not be here included, for the methods 
and technique used were not similar to those 
of the recorded study. 

Only patients who were asymptomatic and 
gave no history of previous urinary tract 
infections were used. The specimens were 
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obtained in the outpatient department, the 
most careful asepsis being employed. The 
technique was as follows: 

1. Vulva and perineum scrubbed with green 
soap, sterile water and flushed with bichloride 
of mercury solution. 

2. Labia and vestibule painted with mer- 
curochrome, 5 per cent, and a sterile glass 
catheter passed into the bladder. 

3. The first specimen allowed to escape, 
tip of catheter flamed, and second specimen 
collected in sterile tube. 

The tubes were centrifugated and all but 3 
cubic centimeters of the specimen pipetted 
off. The specimen was then shaken and o.1 
cubic centimeters streaked on a blood agar 
plate. Two brain broth tubes were also inocu- 
lated, each with 1 cubic centimeter of the 
urine, one being incubated under anaerobic 
conditions. 

Bladder urine cultures were obtained from 
50 normal pregnant women, and the results 
of the study are given in Table I. 


TABLE I.—BLADDER URINE CULTURES IN 50 
NORMAL PREGNANT WOMEN 

Organism Patients Percentage 

Bacillus coli 6 

Staphylococcus albus 5 30 


Staphylococcus albus and streptococcus 
2 
Streptococcus viridans 14 
Streptococcus viridans and Neisserian 
Oa eee oer 
Streptococcus viridans and yeast 
Streptococcus anhemolyticus......... 
Diphtheroid 
Yeast alone 
Negative cultures 3 


As will be observed, there were 18 negative 
cultures obtained. The most important or- 
ganism as an etiological factor in the produc- 
tion of pyelitis, the colon bacillus, was found 
3 times. The Staphylococcus albus was found 
to be the offending organism in 16 instances, 
and the streptococcic group in 12. This entire 
group of organisms is of low pathogenicity 
and the organisms are normal inhabitants of 
the epidermis of the labia and the mucosa of 
the vestibule and vagina. When one remem- 
bers that the external urinary meatus is 
nearly constantly bathed with cervical and 
vaginal discharges, it is somewhat remarkable 
that negative bladder cultures are obtain- 


able, for certainly the urethra must contain 
organisms which are pushed into the bladder 
by catheterization. The coliform and cocca! 
forms may, of course, under other conditions 
and locations, be highly pathogenic. 

The results will be further analyzed, espe- 
cially in regard to the incidence of positive 
cultures on the two types of media used. 


A. Positive cultures of all organisms on brain broth: 32 
cultures, 64%. 

B. Positive cultures of all organisms on blood agar: 18 
cultures, 36%. 

C. Positive cultures of Bacillus coli on blood agar and 
brain broth: 3 cultures, 6%. 


The variation between A and B, namely 14 
cultures, is probably due to the difference 
in volume of urine used, the blood agar plate 
being inoculated with 0.1 cubic centimeters 
and the brain broth medium with 1 cubic 
centimeter, the lesser amount containing fewer 
organisms. All cultures were negative for 
strictly anaerobic organisms. 

In order to determine if the incidence of 
the organisms described was peculiar only to 
the pregnant state, we decided to study a 
group of normal non-pregnant women. Fifty 
normal, asymptomatic women as controls 
were selected. It was surprising how many 
patients in the outpatient department had to 
be interrogated and examined before the 
necessary number could be obtained. The 
results of this study are recorded in Table II; 
exactly the same methods were used as in the 
pregnant group. 


TABLE II.—BLADDER URINE STUDIES IN 50 
NORMAL NON-PREGNANT WOMEN 
Organism Patients Percentaxe 
Escherichia coli 12 
Staphylococcus albus ‘ 10 
Streptococcus viridans 8 
Anaerobic streptococcus. 4 
Diphtheroid. . . 6 
Alcaligenes fecalis 4 
Negative cultures 56 
As will be noted from Table IT, there were 28 
negative cultures. Of the positive ores, 6 
were due to the colon bacillus, this being twice 
the number occurring in the pregnant g-oup. 
The same types of organisms, with the addi- 
tion of the Alcaligenes faecalis, were found, 
the incidence of the Staphylococcus albus 
being 5 and that of the streptococcus being 4. 
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Here, as in the first study, the results will be 
further analyzed in regard to the incidence of 
positive cultures occurring on the two types 
of media used. 


\. Positive cultures of all organisms on brain broth: 22 
cultures, 44%. 

B. Positive cultures of all organisms on blood agar: 9 
cultures, 18%. 

C. Positive cultures of Bacillus coli on blood agar and 
brain broth, 6 cultures, 12%. 


The variation between A and B, namely 19 
cultures, is probably due to the volume of 
urine used. All cultures were negative for 
strictly anaerobic organisms with the excep- 
tion of 2, these being streptococcic. 

Comparative observations between the 
pregnant and non-pregnant group will now 
follow. 

A. Positive cultures of all organisms on brain broth in 
pregnant group: 32 cultures, 64 per cent. 

B. Positive cultures of all organisms on brain broth in 
control group: 22 cultures, 44 per cent. 

C. Positive cultures of Bacillus coli on brain broth in 
pregnant group: 3 cultures, 6 per cent. 


D. Positive cultures of Bacillus coli on brain broth in 
control group: 6 cultures, 12 per cent. 


Here it is seen that the incidence of positive 
cultures in the pregnant group A is 10 more 
than those occurring in the control group B; 


32 positive cultures in the former and 22 in 
the latter. 

The next table shows the difference be- 
tween the number of positive cultures in 
both groups when the medium is blood agar 
and the volume of urine used is 0.1 cubic 
centimeter. Naturally, the number of posi- 
tive cultures will be reduced, due to the 
smaller volume of urine containing fewer 
organisms. 

A. Positive cultures of all organisms on blood agar in 
pregnant group: 18 cultures, 36 per cent. 

B. Positive cultures of all organisms on blood agar in 
control group: 9 cultures, 18 per cent. 

C. Positive cultures of Bacillus coli on blood agar in 
pregnant group: 3 cultures, 6 per cent. 


D. Positive cultures of Bacillus coli on blood agar in con- 
trol group: 6 cultures, 12 per cent. 


The variation between A and B, namely 9 
cultures, would seem to indicate that the 
number of organisms in the bladder urine of 
the pregnant group is greater than in the con- 
trol group. It is also noted that the incidence 
of positive cultures of Bacillus coli in the con- 


trol group is twice the number occurring in 
the pregnant group. The observation is of 
interest, for as we know this organism is 
greatly responsible for the inflammatory proc- 
esses occurring during pregnancy. There- 
fore, one might expect a higher incidence of 
coliform organisms in the urine of the normal 
pregnant woman; however, this seems not to 
be the case in our study of this limited num- 
ber of urines. 

The last procedure in this bacteriological 
investigation was the cystoscopic study of 50 
normal pregnant women, with comparison of 
the kidney and bladder urines. Due to the 
fact that Staphylococcus albus was found in 
20 per cent of the bladder urines examined, a 
slight change was made in the catheterization 
technique. Instead of the extensive perineal 
preparation already described, we now cleansed 
only the vestibule and inner surfaces of the 
labia minora, the same solutions as well as 
the mercurochrome being used. It was 
thought that in preparing such a large area 
as was previously done, an increasing num- 
ber of skin organisms might be brought into 
the field. This change in technique was of 
undoubted value, for in this series there was 
only one culture of Staphylococcus albus ob- 
tained. Another change in the procedure was 
to allow the urine to run directly on the media 
instead of inoculating from the urine col- 
lected in a tube. By this procedure, a volume 
of urine greater than that used in the previous 
studies was unavoidably allowed to run on 
the agar slant; therefore, the number of posi- 
tive cultures here obtained on the blood agar 
and the brain broth, as will be later noted, 
nearly equaled each other. In this series the 
urine was not centrifugalized. With these 
aforementioned exceptions, the method of 
obtaining the specimens was the same as used 
in the previous groups. 

The bladder was catheterized to obtain a 
specimen for microscopic study. Approximately 
5 drops of urine were then allowed to run on 
the blood agar slant and 15 drops into the 
brain broth medium. The patient was then cys- 
toscoped by the water method. As the possi- 
bility of infection in the right kidney urine is 
greater than in the left, due to the more pro- 
nounced dilatation changes in the right tract, 
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TABLE III.—RESULTS IN SERIES A— 
I5 PATIENTS 


Bladder | Right Kidney 





Blood agar Brain broth Blood agar Brain broth 


I 


3 


; Escherichia coli | Escherichia 
coli 


Diphtheroid 


Streptococcus | Streptococcus | 
viridans viridans 


Escherichia Escherichia Escherichia 
communior communior communior 


Escherichia 
communior 








and as we also wished to obviate any unneces- 
sary bacteriological work, only the right ureter 
was catheterized. Cultures were obtained 
from this kidney in the same manner as were 
those from the bladder. 

Of the 50 normal pregnant women cysto- 
scoped, 15 were selected in the early period 
of gestation, up to and including the sixteenth 
week, whereas the pregnancies of the remain- 
ing 35 were more advanced. The reason for 
separating the group into these two divisions 
was to determine if the dilatation changes in 
the upper urinary tract, which become defi- 
nite about the sixteenth week of pregnancy, 
would be a factor in producing a higher in- 
cidence of organisms in the later weeks of 
pregnancy. 

The cystoscopic examinations showed the 
usual changes that are found during preg- 
nancy. There was no evidence of cystitis; 
the ureteral orifices were found somewhat 
high up in the bladder, and the frequent sad- 
dle depression of the superior surface of the 
bladder, due to the pressure of the enlarging 
uterus, was observed. These findings in 
detail have already been described by us in 
a previous paper. 


Tabulated results of the findings in Series 
A, pregnancies up to and including 16 weeks, 
will now be presented. Of the 15 patients in 
this group, there was only 1 who showed an 
occasional leucocyte on microscopic examina- 
tion of the bladder urine (Table III). 

There were found in this series 11 com- 
pletely negative cultures which are indicated 
by the blank spaces. The kidney urines were 
negative with the exception of 1 positive cul- 
ture due to the colon bacillus. This organism 
in this patient was found on all media in the 
bladder, as well as in the kidney urine. Strep- 
tococcus viridans and a colon bacillus were 
found on both culture media in the bladder 
urine, but the kidney cultures were negative. 
Also, a diphtheroid was found in the bladder 
on brain broth media. 

Tabulated results of the findings in Series 
B, pregnancies after the sixteenth week, will 
now be considered. Of the 35 patients in this 
group, 6 showed an occasional white blood 
cell in the bladder urine (Table IV). 

In this series 20 negative cultures were 
found, as shown by the blank spaces in 
Table IV. As will be noted, only 1 patient 
showed a colon infection in both the bladder 
and the kidney urine on all media. Another 
gave nearly similar findings with the excep- 
tion that the right kidney culture was nega- 
tive on blood agar. The only other positive 
kidney culture was due to the Staphylococcus 
albus, it being positive in the brain broth 
medium of both bladder and kidney urine. 
There were 15 positive bladder cultures ob- 
tained from 35 patients. Four of these were 
of the coliform group, while 8 showed gram- 
positive coccal forms. Of the 3 remaining, 2 
positive cultures were due to Neisseria catar- 
rhalis and the other to a diphtheroid or- 
ganism. The same types of organisms were 
found in this series as in the previous one. 

The summarized results of the cystoscopic 
study on 50 normal pregnant women, with 
comparison of the bladder and kidney urines, 
are as follows: 

The examination of the fifty bladder speci- 
mens showed 1g positive cultures for all 
organisms, namely, 38 per cent. Some inves- 
tigators base the incidence of bacteriuria on 
the number of cultures of colon bacilli found, 
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all other organisms being considered as con- TABLE IV.—RESULTS IN SERIES B 
taminants. Our incidence of bladder colibacil- == 
juria is 12 per cent. In regard to the 50 kidney 
| 








Bladder I Right Kidney 





Case — 


cultures obtained, 4 of them were found posi- 


Blood agar Brain broth Blood agar 


A oe | Brain broth 
, thus making an incidence of 8 per cent. —}————————-_- — 
1 | Neisseria | Neisseria 


| 
Of the 4 positive cultures, the infecting or- | catarrhalis | “catarrhalis _| 
i. 
| 





ganism was the colon bacillus in 3 and the 2 | Streptococcus alain 
remaining was the Staphylococcus albus. The | cn ll 
incidence of the kidney colibacilluria was 6 — 3 | Psc}erichia — 
per cent. Comparative deductions between ~—~}— 

Series A and Series B cannot be made with —— 
accuracy, for the latter is over twice as great — 


6 
as the former. However, there was found no — 


ee CCUS 
viridans 


Escherichia 











marked variation between the number of — 


positive kidney cultures in each group, 
spite of the numerical difference: positive 
kidney cultures, Series A, 1; positive kidney 
cultures, Series B, 3. This would seem to in- 
dicate that the increasing dilatation of the 
ureter with atony and stasis, as seen with 
advancing pregnancy, does not in itself in- 
crease the incidence of organisms in the 
kidney urine. 

Final deductions based on this completed 
bacteriological study are: 

A. The incidence of positive cultures for all 
organisms in the bladder urine of 50 normal 
pregnant women was 64 per cent on brain 
broth and 36 per cent on blood agar. 

B. The incidence of positive cultures for 
all organisms in the bladder urine of 50 nor- 
mal non-pregnant women was 44 per cent on 
brain broth and 18 per cent on blood agar. 

C. The incidence of positive cultures for all 
organisms in the bladder urine of the 50 
normal pregnant women cystoscoped was 36 
per cent on brain broth and 32 per cent on 
blood agar. 

The data obtained from these studies would 
indicate that the incidence of all organisms 
in the bladder urine of the normal pregnant 
woman is high, namely 50 per cent of the 100 
cases studied. However, this finding loses 
much of its significance when we note that the 
urine of the control non-pregnant group also 
showed a marked frequency of positive cul- 
tures, namely, 44 per cent. It is possible that 
there is a greater frequency of organisms in 
the bladder urine during pregnancy than in 
the non-gravid state. However, a far larger 
series of patients must be studied before this 
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fact can be definitely stated. It would seem 
that the presence of these non-pathogenic, or 
mildly pathogenic, organisms in the bladder 
urine of the normal pregnant woman is of 
little consequence and plays practically no 
role, except under unusual conditions, in ini- 
tiating the inflammatory processes in the 
urinary tract during pregnancy. 

From the cystoscopic study of the 50 nor- 
mal pregnant women, only 4 of the kidney 
urines gave a positive culture, 3 of which 
were due to the colon bacillus. This finding 
shows that the kidney during pregnancy is for 
the most part sterile. The changed urinary 
tract, with its dilatation, atony, and stasis, 
is definitely more susceptible to the possi- 
bility of infection than is the unchanged tract 
of the non-pregnant woman. However, these 
changes alone are not sufficient to incite infec- 
tion. Pyelitis develops only when there is an 
association of lowered resistance plus an in- 
flux of virulent organisms. The incidence of 
the organisms in the bladder and kidney urine 
is expressed by some on the basis of the num- 
ber of cultures of colon bacilli present, on the 
assumption that the coliform group is the 
important factor in the production of pyelitis. 
If we follow this plan of considering all or- 
ganisms other than the coliform group as 
contaminants and base our deductions only 
upon the frequency of this colon group, we 
find that our incidence of colibacilluria of the 
bladder is 9 per cent and that of the kidney 
6 per cent. The predominating organisms 
recovered belonged primarily to the coliform 
and gram-positive coccal groups, the latter 
predominating. Other occasional organisms 
found were Neisseria catarrhalis, Alcaligenes 
fecalis, and a diphtheroid. All of the organ- 
isms isolated from the bladder urine are nor- 
mal inhabitants of the labial epidermis and 
mucosa of the vestibule and vagina. It would 
seem most likely that the vast majority of 
the organisms found in the bladder urine of 
the pregnant and non-pregnant woman enter 
through the urethra. The comparative study 
between the bladder and kidney urines defi- 
nitely supports this belief. Of the 50 patients 
cystoscoped, there were 4 positive kidney 
cultures and 19 positive cultures from the 
bladder. This would definitely rule out an 


ascending infection and most likely a descend- 
ing type as well. 


PATHOLOGICAL OBSERVATIONS 


We have shown that with the advance of 
pregnancy, changes take place in the urinary 
tract which are ideal for the development of 
infection. We have also shown that the in- 
cidence of organisms in the kidney of the nor- 
mal pregnant woman is fortunately quite 
low, namely, 6 per cent. If the normal im- 
munity of the patient is lowered and there is 
an increase of the invading organisms, an 
inflammatory process of the urinary tract 
may occur. This is particularly prone to 
happen if the patient acquired a pyelitis prior 
to pregnancy. The urinary tract may become 
involved by 3 routes of infection, the hema- 
togenous, the lymphatic, and the ascending, 
the first 2 being the most likely pathways. 
Each theory has its strong group of adherents; 
however, I believe that the majority are of 
the opinion that the organisms are carried to 
the kidney by way of the blood stream. The 
evidence supporting these several theories 
will not be here considered. 

Once the infection has become established 
in the “prepared soil” of the changed urinary 
tract, a definite train of symptoms develops, 
dependent upon the extent of the pathological 
process. In the presence of mild degrees of 
infection, pyelitis develops, the inflammatory 
process being confined to the mucous mem- 
brane of the pelvis and calyces. However, 
pyelitis as a distinct pathological entity is 
uncommon, for it is usually associated with 
varying stages of parenchymal involvement, 
punctate abscesses being frequently seen. 
This condition of pyelonephritis and also 
pyelitis is commonly associated with ure- 
teritis, the infection being for the most part 
confined to the mucosa. With an intense 
ureteritis, localized fibrosis may occur, with 
resulting stricture formation. Carson, in his 
autopsy study of the urinary tract during 
pregnancy, found 3 patients who showed 
definite inflammatory strictures of the ureter. 
One of them, P. L. No. 1127, had been treated 
by one of us (J. M. H.) for a severe bilateral 
pyelonephritis by repeated ureteral dilatation, 
kidney lavage, and the use of the indwelling 
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catheter for continuous drainage. Despite 
these usually successful procedures, the pa- 
tient became increasingly toxic, making it 
necessary to terminate the pregnancy at the 
thirty-second week. Unfortunately, the pa- 
tient died, and the autopsy revealed a bi- 
lateral salpingitis, acute generalized peritoni- 
tis, bilateral pyelonephritis with marked hy- 
dronephrosis and hydro-ureter. There was 
found a left ureteral stricture, 6 centimeters 
below the ureteropelvic junction, and marked 
kinking of the upper third of both ureters. 

The greatest degree of dilatation of the uri- 
nary tract that we have observed occurred in 
the presence of an inflammatory process. It 
is possible that the infection permits a greater 
degree of dilatation and atony as well as 
lengthening of the ureter to take place, for 
here the right ureter measured 34.6 centi- 
meters in length and 21 millimeters in diame- 
ter at the pelvic brim, while the left ureter 
was 33 centimeters in length and 19 milli- 
meters in diameter at the same level. Definite 
ureteritis was present and in the upper third 
of the left ureter a definite inflammatory 
stricture was found (Fig. 6; also Fig. 7a, 
b, c, d). 

In the study of the normal urinary tract 
with pregnancy there was no instance of 
elongation or stricture of the ureter observed. 


CLINICAL OBSERVATIONS 


The symptoms of inflammatory disease 
associated with pregnancy are for the most 
part quite typical, and the diagnosis of the 
condition is usually readily made. The 
attack is often initiated with pain located in 
one or both kidney regions, the right being the 
most frequently involved. As is not infre- 
quent, chills may usher in the seizure and 
continue throughout the period of intense 
infection. If one is to be successful in obtain- 
ing a positive blood culture, the specimen 
should be obtained just prior to, during, or 
just after, the rigor. Due to the associated 
ureteritis, pain at times is experienced extend- 
ing down the course of the ureter, with its 
point of maximum intensity at the pelvic 
brim. When this occurs on the right side, the 
diagnosis of appendicitis may be made. At 
present, with our better understanding of 


these urological problems during pregnancy, 
the unnecessary removal of the appendix is 
becoming less and less frequent. At times the 
pain may be intermittent, cramp-like in char- 
acter, and located in the region of the preg- 
nant uterus, not entirely dissimilar to early 
small labor pains. 

The most frequent and constant symptom 
complained of is fever, its duration and eleva- 
tion being dependent upon the severity of the 
infection. At the onset, the temperature is 
often quite high, 103 to 105 degrees, and is 
septic in type. There is also an associated in- 
crease in the pulse rate. With a mild infec- 
tion, if there is no marked or extensive in- 
volvement of the kidney, the temperature will 
remain definitely elevated for only 3 to 4 
days. However, its constant elevation with- 
out remission over a period of 6 to 8 days in- 
dicates extensive damage to the kidney, usu- 
ally requiring the interruption of pregnancy 

Urinary symptoms are prominent features 
of this malady, for the most part consisting 
of frequency, dysuria, nocturia, and stran- 
gury. The urine is frequently of a turbid 
appearance due to the contained pus cells. In- 
frequently, hematuria may be present. With 
the intense infection at the onset, the output 
of urine is usually reduced in amount; this is 
due to the decreased activity of the swollen, 
infected kidney as well as to the partial trap- 
ping of the fluid by the very edematous ure- 
teral mucosa. In this stage, the urine is con- 
centrated and usually contains many clumped 
pus cells which are significant of an upper 
tract infection. However, at times these cells 
may be quite infrequent. 

Gastro-intestinal symptoms of nausea and 
vomiting are of not infrequent occurrence, 
and usually abate quite promptly with the 
subsidence of the inflammatory process. An 
occasional observation of interest is that of 
jaundice, which is usually seen with the more 
toxic states. One patient was seen who was 
thought to have had acute yellow atrophy of 
the liver with intense jaundice; this cleared 
up promptly with appropriate urological 
treatment. 

ANALYSIS OF CASES 

This analytical survey is based on a study 

of 236 patients with inflammatory disease of 
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the urinary tract, admitted to the obstetrical 
wards of the Maryland University Hospital. 
With us, the incidence of pyelitis with preg- 
nancy is 3.1 per cent, which corresponds fairly 
well with findings from other clinics. How- 
ever, there is a widespread discrepancy ob- 
served between these various reports, the 
occurrence varying from 1 per cent to 14 per 
cent of normal pregnant women. 

In the series of 236 patients reviewed, 136 
were primipare and 100 multipare. We have 
noted that the degree of dilatation of the 
upper urinary tract is greater in the primipara 
than in the multipara. This may possibly be 
produced by the greater pressure on the 
ureter, which is caused by the uterus enlarg- 
ing in an abdomen whose abdominal wall is 
less yielding to its growth. As a rule, pyelitis 
in the primipara is more severe than in the 
multipara; the temperature is higher, fre- 
quently 105 to 106 degrees, chills more fre- 
quent, and there is greater pain with more 
prostration and toxicity. Everyone agrees 
that stasis is one of the main factors in the 
production of urinary tract infection, and this 
has a direct bearing on the time of occurrence 
of pyelitis. We found that pyelitis developed 
in only 11 patients during the first 16 weeks 
of pregnancy, for in this period the urinary 
tract is just beginning to show definite pres- 
sure effects and the incidence is naturally low. 
The frequency of pyelitis increases as preg- 
nancy advances. In the middle trimester 
there were 32 such infections and in the last 
period 97; postpartum infections numbered 


It was noted that patients who had marked 
elevation of temperature and who were some- 
what toxic were prone to deliver prematurely; 
in this series, 20 delivered spontaneously, 
while in 11 the pregnancy was interrupted 
artificially. 

As we know, the colon bacillus is the most 
frequent offending organism, and so it proved 
to be in this series. The next most common 
type recovered was the coccal group. 

Several of our patients gave histories of 
repeated attacks of pyelitis during succeeding 
pregnancies; however, others stated that they 
were free of infection during the pregnancies 
which immediately followed the one with the 


initial attack of pyelitis, and that later the in- 
fection flared up in subsequent pregnancies. 
In others, there was only one attack of pye- 
litis with the following pregnancies entirely 
normal. 

TREATMENT 

The treatment of the inflammatory lesions 
of the urinary tract during pregnancy falls 
into 2 main groups, namely, the medicinal or 
palliative and the operative or radical. For- 
tunately, the vast majority of these inflam- 
matory processes respond to the medicinal 
form of therapy, as shown by this group of 
236 patients, all of whom responded to these 
palliative measures, with the exception of 25 
who required more radical procedures for 
their relief. 

The type of therapy naturally depends on 
the condition of the patient, as evidenced by 
the extent and severity of the pathology. The 
great majority of these infections are con- 
fined primarily to the pelvic and ureteral 
mucosa and are frequently associated with 
varying degrees of pyelonephritis. The proof 
of the existence of mild degrees of kidney in- 
fection is difficult, for it is not until extensive 
parenchymal involvement has come about 
that significant changes in the phthalein and 
the non-protein blood nitrogen are observed. 
For the most part, the diagnosis of such a 
condition must be based upon the clinical 
findings. 

During the acute stage of these infections, 
conservatism is the all-important factor. The 
elimination of the kidney must be augmented 
either by the copious intake of fluids by 
mouth, or if not well tolerated in this manner, 
subcutaneous or intravenous therapy must 
be instituted. If there is an elevation of the 
non-protein blood nitrogen, as evidenced by 
nausea, vomiting, drowsiness and gradual uri- 
nary suppression, the frequent administration 
of intravenous glucose is of the greatest value. 
The time-honored practice of alkalization of 
the urine may be carried out although its 
efficacy is quite dubious, as it has no specific 
action, for the colon bacillus will grow as 
luxuriantly on alkaline media as on acid 
media. 

Another procedure that may be of value is 
changing the patient’s posture from side to 
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side, so that the gravid uterus can fall away 
from the compressed ureter and thus facili- 
tate better drainage. The knee-chest position 
is more efficient but often impossible to main- 
tain if the patient is toxic. 

If the methods of therapy described prove 
of no avail, then cystoscopy with ureteral 
catheterization must be considered. At times, 
it is most difficult to decide when this method 
of treatment should be instituted. However, 
we feel that if after 6 or 7 days of medicinal 
treatment there is no alleviation of symptoms, 
ureteral catheterization is definitely indi- 
cated. This procedure was performed upon 
25 of the 236 patients studied in this series, 
10.6 per cent. 

Stoeckel was one of the first to show that 
this method of treatment was of great value 
in the persistent and toxic type of pyelitis 
with pregnancy. Prior to this innovation, it 
was necessary to interrupt many of the preg- 
nancies in order to save the patient’s life. 
However, at present the termination of gesta- 
tion is of infrequent occurrence. In this series 
of patients, 11 such interventions were neces- 
sary. It has also been observed that patients 
who show evidence of a rather intense infec- 
tion may have a spontaneous premature 
delivery; this unfortunate outcome occurred 
in 20 patients. 

In the severe type of urinary tract infec- 
tion, ureteral catheterization with the estab- 
lishment of better drainage frequently brings 
about most dramatic results. Even after one 
treatment, the symptoms may promptly sub- 
side and the temperature become normal. 
However, as a rule several catheterizations 
are necessary before such alleviation of symp- 
toms takes place. If the response to these 
treatments is not satisfactory, the ureteral 
catheter may be allowed to remain in the 
ureter so that continuous drainage may be 
maintained, and frequent lavage of the pelvis, 
with dilute solutions of silver nitrate, may be 
carried out. It is not well to allow the cathe- 
ter to remain in situ longer than 24 to 48 
hours, for we find that its prolonged use in 
the last trimester of pregnancy is conducive 
to the early onset of labor. The explanation 
for this occurrence is probably due to the 
fact that the dilatation of the ureter by the 
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indwelling catheter causes afferent impulses, 
which, crossing the pathway of the sympa- 
thetics, readily produce a reflex contraction 
of the uterus, for, as we know, this organ 
becomes increasingly sensitive to stimuli dur- 
ing the last trimester of gestation, the most 
important causative factor probably being 
the cessation of progestin activity. 

Occasionally, in spite of the procedures 
mentioned, the patient remains severely ill, 
as shown by a gradual onset of lethargy asso- 
ciated with beginning urinary suppression, 
an increase of non-protein blood nitrogen, and 
continued elevation of temperature and pulse. 
When this situation arises, evacuation of the 
uterus is necessary. With this accomplished, 
ureteral compression is removed, good drain- 
age is established and the urinary tract under- 
goes regression. This procedure was employed 
11 times in this group studied and was success- 
ful in saving the life of every patient, with the 
exception of 1. 

For the most part, we have always felt 
that the treatment of pyelitis during preg- 
nancy was a palliative measure, mainly 
employed so that gestation might go on to 
term. We have also felt that we could not 
hope to cure the infection until after the ter- 
mination of pregnancy, when the urinary tract 
has returned somewhat to normal and the 
provocative factors which tend to maintain 
the infection have disappeared. However, 
with the introduction of more modern che- 
motherapeutic agents, it would seem that the 
sterilization of the urine may be accomplished 
during the period of gestation. The present 
methods at our disposal for combating bac- 
teriuria are the ketogenic diet, mandelic acid, 
and sulfanilamide. 

During the past few years, renewed inter- 
est has arisen in the subject of urinary anti- 
septics, initiated in some measure by the 
work of Shohl and Janney, who showed that 
the growth of Escherichia coli was inhibited 
by changing the hydrogen-ion concentration 
of the urine. Some years later, Clark and 
Helmholtz introduced the ketogenic diet, its 
essential factor being the high fat content in 
relation to the carbohydrate component. Due 
to the incomplete metabolism of the fats, a 
condition of acidosis is produced with the out- 
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pouring of ketone bodies in the urine, chiefly 
beta-hydroxybutyric acid. It has been shown 
by Fuller that it is this ketone body in the 
presence of markedly acid urine that produces 
the desired bactericidal effect. The diet is 
difficult to carry out, as it frequently pro- 
duces marked gastrointestinal disturbances 
which at times are distressing. We have dis- 
continued the use of this diet in the treatment 
of urinary tract infections during pregnancy, 
particularly due to the fact that it produces a 
definite decrease in the carbon dioxide com- 
bining power of the blood, a condition not 
desirable at this time. 

Our experience with the use of mandelic 
acid during pregnancy has been limited, as 
well as not encouraging. This substance which 
is excreted unchanged is efficacious only in a 
markedly acid urine, the acidity being accom- 
plished by the administration of ammonium 
chloride. This type of therapy necessitates 
the decrease of fluid intake, which would 
seem not desirable in the treatment of urinary 
tract infections at this time. 

From the clinical and laboratory observa- 
tions recently appearing from various clinics, 
it would seem that sulfanilamide is a valuable 
urinary antiseptic, being bactericidal for the 
coliform and coccal groups, and is capable of 
rendering the urine sterile during gestation. 
Helmholtz and Osterberg state that sulfanila- 
mide given by mouth produces a urine bac- 
tericidal for the organisms usually found in 
urinary infections, with the exception of the 
Streptococcus fecalis. Its ease of adminis- 
tration, its action in an alkaline urine, and its 
successful use in rapidly clearing up infections 
resistant to mandelic acid make sulfanila- 
mide a urinary antiseptic of great value. 
Cook and Buchtel recommend the use of ade- 
quate doses of sulfanilamide if good results 
are to be obtained. They administer 30 grains 
(2 gm.) the first day, 40 grains (2.65 gm.) the 
second day, 60 grains (4 gm.) the third day, 
and 40 grains (2.65 gm.) each day thereafter. 

Kenny and his associates have recently 
reported their results with sulfanilamide in 
the treatment of 16 patients suffering with 
pyelitis with pregnancy, due to the colon bacil- 
lus. In every patient treated, except one, the 
drug appeared to bring about a rapid abate- 
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ment of symptoms and sterilization of the 
urine, the urine being free of pus and organisms 
in 2 to 5 days. They report one failure, a pa- 
tient in her twentieth week of pregnancy, whose 
urine contained a heavy growth of an atypical 
coliform organism which proved to be resist- 
ant to sulfanilamide as well as to mandelic 
acid. In this group of patients treated, no 
other medication was used; neither was the 
diet nor the fluid intake restricted. 

We have been somewhat hesitant in our 
use of sulfanilamide in the treatment of these 
urinary tract infections, for it is still in the 
experimental stage and its mode of action is 
quite obscure. Probably we have been too 
conservative, but we have been loath to run 
the hazard of adding a possible toxic manifes- 
tation to an already ill patient. The recent 
literature is replete with accounts of these 
various manifestations which are at times 
quite alarming, but personally we do not 
know of a death that can be definitely attrib- 
uted to the use of sulfanilamide. Long and 
Bliss give a note of warning as to the indis- 
criminate use of this substance, for it has cer- 
tain serious toxic effects upon the hemato- 
poietic system, and they further state that its 
careless and reckless use is unwarranted and 
will undoubtedly result in fatalities. Here at 
the University Hospital, Arnold, who has had 
considerable experience with this type of 
therapy in the treatment of streptococcic 
meningitis, believes that it can be used with 
safety provided the patient’s progress can be 
carefully observed. 
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THE MODERN SURGERY OF RETINAL DETACHMENT 


HARRY S. GRADLE, M.D., F.A.C.S., and SAMUEL J. MEYER, M.D., F.A.C.S., Chicago, Illinois 


HE etiology of idiopathic detach- 

ment of the retina is in many cases 

confused, because the predisposing 

factors are combined. In the first 
place, there are two outstanding factors that 
favor the production of retinal detachment— 
myopia and trauma. Less marked predis- 
posing factors are chorioretinitis of low degree, 
and senile degeneration of the retina. These 
four factors are the most important and either 
isolated or associated with each other, play a 
part in most cases of retinal detachment. 

Slides of an eye recently examined histo- 
logically by Vogt, in which the retinal detach- 
ment was only several weeks old, reveal the 
fact that in fresh detachments there is no 
evidence of any inflammatory changes as 
postulated by Leber-Nordenson-Gonin. There 
are no evidences of any inflammatory hemor- 
rhages or bloodclots, nor of any scar forma- 
tion, nor of any strand formation, nor of any 
inflammation whatever as a cause of spon- 
taneous retinal detachment. 

Finally, other predisposing conditions in 
this disease include hepatorenal insufficiency, 
dyscrasias, psychic disorders, and ocular fa- 
tigue. The causes which may produce symp- 
tomatic detachment are tumors, cysticercus, 
albuminuric retinitis, orbital cellulitis, scleritis, 
etc. 

Recurrences after successful retinal detach- 
ment operations are very frequent. The cor- 
rect percentage is not known at present. 
Kleiner, Larsson, Vogt, Weve, and others have 
written about this in the literature. Gonin 
differentiates between recurrences which occur 
2 to 3 weeks after surgical interference, and 
those which occur later. In the first cases, he 
believes that the original tear is not properly 
closed or sealed, or another tear has been 
missed or overlooked, or a tear may be present 
in an area which the ophthalmoscope cannot 
observe. In most of these recurrent cases, the 
cause probably lies in the great fragility of the 
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retina, which tears in a new place as soon as 
the original tear is sealed down. The fragility 
of the retina is a very important factor. The 
operation then becomes a symptomatic treat- 
ment. One must not overstep the limitations 
offered by each individual case; otherwise sur- 
gery will be discredited. 

We close or seal through operations the end- 
result of the causative factor or process of the 
retinal detachment, which rarefies or thins the 
retina and by this means can also lead to 
formation of tears, through which the vitreous 
enters behind the retina and results in detach- 
ment of the retina in a large proportion of the 
cases. There is, therefore, no reason why a 
case that has healed successfully after opera- 
tion, should not develop a new hole or holes in 
the immediate vicinity of the healed area, 
where the retina has become pathologically 
thin or fragile, with a resultant recurrence of 
the retinal detachment. Following a recur- 
rence, the surgeon should persuade the patient 
to have a second or third operation, as the 
rarefied or fragile area of the retina is usually 
limited in extent and may be successfully 
sealed or closed up. If the second eye is func- 
tioning properly, it may be more difficult to 
persuade the patient to have further work 
done. If the second operation is unsuccessful, 
or a recurrence develops, it becomes even 
more difficult to secure the patient’s consent 
for a third or even fourth surgical procedure. 


OPERATIVE METHODS FOR DETACHMENT 
OF THE RETINA 


Gonin thermopuncture method. One, of 
course, must begin with Gonin’s thermopunc- 
ture method which he so ably elaborated upon 
about 11 years ago. Gonin chose this method 
because of the simplicity of instrumentation. 
This method has many advantages, especially 
when it is possible to reach the tears without 
much difficulty and when they are of such a 
nature that they can be sealed with 1 thermo- 
puncture. The scar, about 4 to 5 millimeters 
in width, is a firm scar which glues down the 
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retina, choroid, and sclerotic with one strong 
scar. The actual area cauterized does not 
spread, and for this reason is definitely su- 
perior to the Guist and Lindner chemical 
cauterization method, or even the endothermy 
current used by Larsson, Weve, and Safar. 
The operation. The location of the retinal 
tear having been accurately ascertained by 
one of several methods, and sketches made of 
the fundus picture, the eye is irrigated with 
oxycyanide of mercury, 1:10,000 solution, and 
anesthetized by the instillation of cocaine 
hydrochloride, 4 per cent solution, or butyn 
2 per cent solution, 1 minim, at 3 minute inter- 
vals for 4 instillations. A retrobulbar or sub- 
conjunctival injection of novocain solution, 2 
per cent, 1 to 1.5 cubic centimeters is made, 
and 1 to 2 drops of adrenalin solution 1:1,000 
is instilled to control bleeding. If butyn is 
used instead of cocaine, the cornea will remain 
clearer and ophthalmoscopic examination con- 
trol becomes much easier. The conjunctiva 
over the area involved is incised parallel to and 
10 to 12 millimeters distant from the limbus, 
and the conjunctival edges are retracted with 
silk traction sutures or suitable retractors. 
The exact area in the sclera overlying the tear 
is carefully ascertained, usually with the aid of 
an Amsler or Macky marker. The sclera is 
incised with a fine Graefe knife for a distance 
of 1 to 2 millimeters in length. If much fluid 
is present, the knife is rotated to allow escape 
of same; if little fluid is present, only a small 
incision is made and the knife is not rotated. 
The cautery, which has been previously heated 
to a white incandescence, is now plunged 
through the incision to the depth of 3 or 4 
millimeters in such a way as to touch the 
retina. It is left in for only 1 or 2 seconds, 
never more. The conjunctiva is sutured with 
a single running loose suture, atropine sul- 
phate unguentum, 1 per cent, is instilled, and 
both eyes are bandaged. The head of the 
patient is placed in such a position that the 
vitreous presses against the puncture hole. 
The galvanocautery method. This method 
has been extensively used in place of the 
thermocautery. Fine electrodes, slightly bent 
at the end, are used. Electrodes made with 
sharp points may be used to pierce the sclera 
more easily. Several punctures may be made 


before the eyeball softens, the sclera being 
perforated to a depth of 2 to 3 millimeters, 
the cautery point being kept in about 3 to 4 
seconds. One drawback is the important fact 
that the heat varies. 

The Lindner-Guist chemical caulerization 
method. Both Lindner and Guist decided upon 
the use of potassium hydroxide after many 
poor results following the early successes with 
thermocautery and galvanocautery methods. 

After subconjunctival or retrobulbar anes- 
thesia injections, the site of the tear is marked 
on the bare sclera, the area is surrounded with 
a series of scleral trephinings, either a 1.5 or 
1.75 millimeter trephine being used. The 
trephining is done very gradually in layers. 
Not every trephine opening is touched with 
the caustic. The caustic application is im- 
mediately neutralized with 14 per cent acetic 
acid. Lastly, the choroid is perforated with a 
sharp canaliculus dilator. 

The complications consist of piercing the 
choroid and allowing subretinal fluid to escape, 
and hemorrhage from an injured vortex vein 
or choroid. 

However, large surfaces can be cauterized, 
especially necessary when large disinsertions 
are treated. The main disadvantages consist 
of the requirement of an exact technique of 
the trephining, the consumption of much 
time, and hermorrhage from the choroidal 
vessels. 

Lindner used a so called undermining tech- 
nique for holes in the macula. The idea is an 
excellent one, but the technique necessary is 
much involved. 

Diathermy or electrocoagulation. This con- 
sists of two methods, viz.: (1) surface coagula- 
tion with blunt electrodes; (2) electropunc- 
tures producing coagulation in the choroid. 

Surface coagulation was given impetus by 
the reports from Larsson’s clinic in Stockholm. 
He aimed at coagulating a large portion of the 
choroid, which produced an extensive retino- 
choroiditis with resultant closing of the tear. 
While an accurate localization of the tear is 
not so necessary with this method, Weve in- 
sisted that the electrocoagulations be placed 
directly over the region of the tear. A ball 
electrode 2 millimeters in diameter is held 
lightly against the sclera for 3 seconds, the 
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applications being kept at a distance of 2 to 3 
millimeters apart. A trephine opening or 2 is 
made in the coagulated area, the choroid per- 
forated with a sharp scissors point, and the 
subretinal fluid is allowed to escape. The 
complications are few, except for a definite 
lowering of tension. 

The strength of current used is 30 to 40 
milliamperes. Weve used a 3 to 4 millimeter 
ball electrode with roo to 150 milliamperes as 
a rule, the time being 2 to 3 seconds for each 
application. 

Weve technique. Weve later changed from 
surface coagulation to the electropuncture 
method. Weve uses fine needles o.2 millimeter 
thick and ranging from 0.75 to 1.5 millimeters 
in length. “Brushes” containing 4 to 5 such 
needles may also be used. The current used is 
30 milliamperes. Longer needles 3 millimeters 
in length may first be used to assist in locating 
the tear. These punctures result in a white 
spot on the retina, about % disc diopter 
in diameter, and are observed ophthalmo- 
scopically. Then follows either the surface 
coagulation, the multiple puncture method, or 
a combination of both. A white, flat scar 
results in the region of the tear. The scar is 
similar in appearance to the thermopuncture 
method of Gonin. It obliterates the tear and 
seals the retina down, and does not usually 
cause the formation of retinal folds and sub- 
sequently secondary tears. 

The micropuncture method is now univer- 
sally practiced throughout the world. The 
coagulation points have been varied by dif- 
ferent operators, such as the Safar pins, 
Walker pins, Gradle electrode, etc. The essen- 
tial end-result is practically the same. The 
Walker pins require a moderately involved 
technique, while the Gradle electrode is much 
simpler to use. 

The electrolytic method of treatment of detach- 
meni of the retina-katholysis. Electrolysis was 
first attempted in the surgical treatment of 
retinal detachment toward the end of the roth 
century. It has recently been revived by Vogt 
and Imre, who have termed it ‘“‘katholysis.”’ 
The main difference between this therapeutic 
procedure in those days and now is the im- 
portance of the accurate localization of retinal 
tears with the object of closing them through 
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a barrage of choroidoretinal lesions induced 
aseptically by chemical caustics or through 
the medium of such physical agents as heat 
and electricity. 

The therapeutic principle of katholysis is to 
effect reaction through the liberation of so- 
dium and hydroxyl ions at the point of the 
negative terminal which is inserted through 
the sclera into the choroid. 

The technique is similar to that described 
for diathermy. The negative electrode con- 
sists of platinum-iridium needles 1, 1.5, or 2 
millimeters in length, depending upon what 
part of the eyeball they are to be used. The 
positive electrode is attached either to an 
Arruga retractor or the patient’s limb. Bub- 
bles of hydrogen gas are liberated at the tip of 
the needle in the choroid. The current may 
vary from 1.75 to 3 milliamperes and is held 
in contact for 3 to 4 seconds. 

The first puncture in the sclera is made as 
nearly as possible 2 millimeters behind the site 
where the retinal tear is judged to be, and the 
fundus is examined immediately after this. 
Bubbles of hydrogen gas are seen at the point 
of perforation of the electrode and these serve 
for intra-ocular localization of the relation of 
the puncture to the retinal tear. The needle is 
inserted at intervals of 0.5 millimeters over 
this a~ea as the scars produced by this method 
of treatment are small and do not appear to be 
more than ’o.5 or 0.75 millimeter in diameter 
on ophthalmoscopic examination. The retina 
is shallow and at the macular and posterior 
pole of the eye a greyish-white, fluffy edged 
cloud is readily seen at the point of the needle 
in addition to the bubbles. Surface coagula- 
tion with diathermy may be made to surround 
this area. The sclera is trephined as usual over 
this area or over the area where the fluid is 
most dependent. The choroid is punctured 
with a punctum dilator and the subretinal 
fluid is evacuated. 

In favor of katholysis is the precision with 
which its effect on the ocular tissues is cir- 
cumscribed. There is no extensive spread of 
the current and on this account no damage is 
inflicted on other intra-ocular structures re- 
mote from theareaofoperation. After katholy- 
sis there are usually not seen any compli- 
cations such as cyclitis, iritis, cataract, and 
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optic neuritis which follow in some cases in 
retinal detachment treated by any one of the 
surgical diathermy procedures. 

Qphthalmoscopically the choroidoretinal 
scars appear to be 0.5 to 0.75 millimeters in 
diameter, are well localized, and do not appear 
to cause extensive fibrosis of the choroid and 
interfere with the absorption of the inter- 
retinal fluid. This is especially advantageous 
when operating in the region of the macula. In 
most cases of retinal detachment treated by 
katholysis, there are a few fine opacities in the 
vitreous over the site of the operated area for 
3 or 4 weeks, but elsewhere this structure is 
very little disturbed. 

The minute and well localized areas where 
the caustic effect of katholysis has operated 
are particularly advantageous in the treat- 
ment of a retinal tear at or near the macula 
where it is essential to avoid widespread dam- 
age to the adjacent retina and the optic nerve. 

Another advantage of katholysis is its value 
in localizing the site of the retinal tear. At the 
point of insertion of the negative electrode 
through the sclera and choroid, a string of 
hydrogen bubbles about 2 to 3 millimeters 
long is to be seen, easily recognizable on oph- 
thalmoscopic examination ; these bubbles afford 
an important mark of the relationship of the 
puncture to the site of the retinal tear. In, the 
katholysis operation when a retinal tear lies 
beneath the course of an extra-ocular muscle 
there is no need to divide it as a needle 4 milli- 
meters long may be used to pierce the muscle 
bers and then the sclera and choroid. Divi- 
sion of an extra-ocular muscle is, in some 
instances, necessary for the purpose of surgical 
access to post-equatorial parts of the sclera, 
but for the exposure of the sclera at, and in 
iront of, the equator a muscle may be gently 
retracted by means of a double loop of No. 1 
silk passed around its belly. 

There are usually no intense reactions after 
katholysis with choroidal hyperemia and con- 
junctival chemosis as sometimes occur after 
diathermy and render the prognosis of some 
cases bad. Also there are no dense adhesions 
formed between the sclera and Tenon’s cap- 
sule, a feature which makes exposure of the 
sclera a relatively easy matter if a second 
operation should prove to be necessary. After 
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surface diathermy the sclera and Tenon’s cap- 
sule are so densely matted together that clear 
exposure and hemostasis are effected only 
after considerable trouble. 

Some recent research work by Weekers on 
the surgical treatment of retinal detachment 
has shown the importance of the part played 
by plugs of organized granulation tissue which, 
passing through puncture wounds in the ocular 
tunics, adhere firmly to the episcleral tissues 
outside and to the vitreous within but not to 
the choroid and sclera on their way through 
these structures. The function of these granu- 
lation tissue plugs is to act as links between 
the outer surface of the vitreous and the 
episcleral tissues, in this manner holding the 
retina pinned back in juxtaposition with the 
choroid. 

Up to date, insufficient histological exami- 
nations have been made after katholysis to 
ascertain whether this feature has any bearing 
on the success or failure of the katholysis 
operation when the negative needle has been 
deliberately passed into, or just through, the 
retina during the operation. 

Other lesser advantages are concerned with 
the apparatus, which is simple in structure, 
reliable, sensitive, portable, and inexpensive. 
Among the disadvantages may be mentioned 
the lowered intra-ocular pressure after several 
punctures have been made with the kathode 
needle and some inter-retinal fluid has been 
lost. However, this does not make trephining 
at the end of operation insuperably difficult 
for with patience and care it may be effected 
without any untoward accident. We think thit 
trephining is the most satisfactory method of 
draining the inter-retinal fluid. A trephine 
hole takes longer to close than the punctures 
with micro-pins and other such devices. Mul- 
tiple fine punctures may all close simultane- 
ously in a relatively short time whereas drain- 
age from a trephine hole carefully placed and 
fashioned will be effective at least for several 
days after operation and in some cases for 
several weeks. 

The tenacity of the choroidoretinal scar 
after katholysis is problematical. Up to date 
we have had the impression that the scars are 
too small and feeble to seal effectively a large 
retinal tear and some moderate sized holes in 
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the upper half of the retina in the majority of 
such cases. 

Katholysis with all its inherent advantages 
in the ease of operation, use of simple, inex- 
pensive apparatus, etc., has one definite disad- 
vantage, and that is the fact that the resultant 
adhesive scar may not be of sufficient strength 
to keep the retina in place. We believe that if 
the area of katholysis is surrounded with a 
zone of Larsson’s surface diathermy coagula- 
tion, more fibrosis will be formed and a denser 
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adhesive process produced. Katholysis may 
also be combined with multiple diathermy 
micropunctures. The katholysis may be used 
to seal the tear proper, while the therapy in 
the surrounding area with either micro-pin 
coagulation or diathermy coagulation, or sur- 
face diathermy coagulation, will tend to seal 
the surrounding retinal area more securely to 
the choroid. This latter method seems to be 
the best form of treatment offered with our 
present knowledge. 





SOME PRINCIPLES INVOLVED IN SURGERY OF THE 
EXTRA-OCULAR MUSCLES 


AVERY De H. PRANGEN, M.D., Rochester, Minnesota 


N general, the principles governing the sur- 
gical treatment of the extra-ocular mus- 
cles are identical with those governing 
surgery elsewhere in the body. Because 

of peculiar anatomical and physiological char- 
acteristics, however, there are certain aspects 
of these principles when applied to surgery of 
the muscles of the eye which may need review- 
ing. Surgery of the eye muscles is not a settled 
afiair, and like all surgery it is in a constant 
state of controversy and change. It is well 
that this is so because such is the way of 
progress. 

In discussing surgical treatment one cannot 
avoid stressing first the importance of diagno- 
sis. A thorough and refined differential diag- 
nosis tells us (1) what is wrong, (2) when to 
operate or when not to operate, and (3) indi- 
cates what should be done. It is my feeling 
that much of the confusion on these 3 points 
could be eliminated by more careful attention 
to the differential diagnosis. It is not enough 
that eyes deviate and have to be straightened. 
There are reasons why these deviations occur. 
A study of these reasons will usually determine 
that certain primary and secondary anatomical 
and innervational defects exist, and an attempt 
to evaluate the relative importance of these 
underlying defects greatly aids in understand- 
ing the type of muscular anomaly with which 
one is faced. By thus classifying cases accord- 
ing to disturbances of function, one should be 
in a better position to select the surgical pro- 
cedure to correct them. Often several methods 
are available to straighten eyes, but one of 
these will be the best if it is possible to pick it. 
Differential diagnosis aids in such selection. 
The aim of modern surgical treatment of the 
eye muscles is restoration of function rather 
than mere cosmetic improvement. When func- 
tion is restored, cosmetic results will be satis- 

From the Section on Ophthalmology, The Mayo Clinic. 
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factory. In a previous paper!’ I discussed this 
relationship between surgical treatment and 
differential diagnosis more fully. 

Several other factors must also be considered 
in deciding when to operate. These are the age 
of the patient, previous treatment, the present 
status of the condition as to whether it is im- 
proving or not, the accessibility of the patient 
for prolonged non-operative treatment, the 
type of patient (that is, his personality), and 
his social and economic status. The age of the 
patient is not as important as it was formerly 
supposed to be. Modern procedures, such as 
the recession operation and the use of catgut 
sutures, have made it possible to operate safely 
and accurately even at an early age. When 
proper non-operative management has been 
sufficiently tried and the defects are not im- 
proving or are becoming more marked, sur- 
gery is indicated at any age. Sufficient trial 
of non-operative measures should perhaps be 
from 6 months to 2 years, depending upon the 
individual case. In deciding to operate, one 
must consider the degree and nature of the 
strabismus, the condition of the visual appara- 
tus, and the response or lack of response of the 
latter to treatment. It is granted that many 
patients can be cured by rather prolonged non- 
operative treatment, but the circumstances 
must be favorable. These circumstances are, 
as has been indicated, the accessibility of the 
patient for treatment, the type of patient, and 
the ability of the patient and his family to co- 
operate intelligently without economic dis- 
tress. When these factors are unfavorable, it 
is perhaps better to operate than to permit 
these eyes to remain out of alinement. Spon- 
taneous recovery of fusion and stereopsis are 
often noted after surgical correction when no 
other treatment has been given. I am heartily 
in favor of orthoptic training when surround- 

1Prangen, Avery de H. Surgery of the rectus muscles of the 


eye: selection of operative procedures by differential diagnosis 
Am. J. Ophth., 1935, 18:151-156. 
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ingcircumstances are favorable. When orthop- 
tic training is impossible or not feasible, I be- 
lieve surgery should be resorted to more often. 
At least these eyes can be straightened and 
given a chance to overcome amblyopia and 
develop fusion by themselves when no other 
assistance is available. 

One has a natural aversion to operating on 
both eyes at one sitting. When the patient is 
available, it is probably best to operate on one 
eye and then on the other at a later date. 
When patients come from a long distance and 
are unable to return for further treatment, 
however, it may be necessary to operate on 
both eyes at the same sitting. Whether to 
operate on both eyes or one is also determined, 
of course, by the severity of the defect and 
whether it is bilateral. When a bilateral defect 
exists, I think it is more proper to correct both 
eyes than to unbalance the eyes by trying to 
obtain correction by operating on one eye 
alone. In other words, one should attempt to 
restore normal function rather than to effect 
mere cosmetic straightening. 

The type of anesthesia employed is impor- 
tant to both patient and surgeon, an efficient 
anesthetic greatly promoting the successful 
outcome of any operation. With an efficient 
anesthetic, much less trauma, physical and 
mental, is encountered and better work is car- 
ried out. The physical condition of the pa- 
tient being satisfactory, I much prefer general 
anesthesia. It seems most difficult to obtain 
satisfactory local anesthesia. In the first place, 
the patient is acutely conscious of the oper- 
ator’s every move and of the approach of in- 
struments. Second, pain is caused by pulling 
on the long anterior ciliary nerves which run 
forward through the ocular muscles. Third, 
if the patient has been given sufficient opiates 
and barbiturates to be insensitive to pain, he 
might as well be asleep as far as our ability 
to inspect the eyes as we operate is con- 
cerned. At the clinic, Dr. Lundy and his 
associates have developed intratracheal an- 
esthesia to a point where it is eminently 
satisfactory. By this method the field is left 
entirely free. Pentobarbital sodium (nem- 
butal), and when permissible morphine, are 
administered beforehand in adequate dosage 
to eliminate apprehension and to reduce greatly 
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the amount of anesthetic consumed. As a re- 
sult of these procedures the patient comes out 
of anesthesia quietly and sleeps restfully for 
several hours. I am, of course, assuming that 
we have decided before the operating room is 
reached, by careful diagnosis, just what and 
how much is going to be done, and we seldom 
change our plan unless something of an un- 
usual anatomical nature is encountered. 

Regardless of the type of operation per- 
formed, there are certain fundamental proce- 
dures which are common to all extra-ocular 
muscle surgery. These are the incision, the 
isolation and reconstruction of tendons, the 
securing of anchorage or fixation to the sclera, 
and the use of various sutures and splints. 

A properly placed incision giving adequate 
exposure of the field and room to work is most 
essential. I prefer a long incision through the 
conjunctiva, together with free and wide un- 
dermining of this tissue so that the important 
landmarks of the insertion, tendon, and cap- 
sule are freely visible. Too small an incision 
prevents the carrying out of such a procedure. 
As a corollary I also prefer a smooth and care- 
ful closure, using sutures enough to accomplish 
this. This gives smoother healing and less 
scarring and granulation. In incising, one 
should avoid injury to Tenon’s capsule and 
the tendon itself, for all of these structures may 
be needed in the reconstruction. In incising 
and in isolating and reconstructing tendons 
one must have due regard for tissue welfare 
and aim at a minimum of trauma, which is a 
fundamental principle of all surgery. On the 
other hand one must be radical enough in these 
maneuvers to attain proper reconstruction. 
The best surgery at times may well be the 
most radical, for one must not stop short of 
attaining the objective. 

In reconstructing tendons one must consider 
whether he is faced with normal tendons, poorly 
developed or overly developed tendons, anom- 
alous tendons, or tendons that have pre- 
viously been operated on. The type of tendon 
which is uncovered naturally determines, in 
addition to the diagnosis, just what type of 
reconstruction should be attempted. The na- 
tureand development of Tenon’s capsule should 
also be noted, for it can often be altered to 
lessen muscle pull or can be used to reinforce 





PRANGEN: SURGERY OF THE EXTRA-OCULAR MUSCLES 


muscle pull by adding part of it to the recon- 
structed tendon. In preparing to alter the pull 
of a muscle, one must be sure to free it from all 
secondary attachments to the conjunctiva and 
the globe, particularly the latter. These sec- 
ondary attachments, if unsevered, will prevent 
a muscle from being pulled forward or slipped 
backward, and may defeat either shortening or 
recession of a muscle. A tendon cannot be 
effectively shortened or recessed unless it is so 
freed. After completely isolating and freeing 
a tendon and muscle from all attachments, it is 
possible to resect about 15 millimeters of tis- 
sue, if so desired, as in the case of very paretic 
or paralyzed muscles. Tendon transplants 
from other muscles to assist in the restoration 
of action to paralyzed muscles are fairly satis- 
factory if one is radical enough in his dissec- 
tion and preparation. In operating on these 
paralyzed muscles I prefer to shorten the mus- 
cle in addition to using the transplants. 

In securing fixation or anchorage of the re- 
constructed tendon to the sclera, the aim is to 
secure firmness and permanency as well as cor- 
rect anatomical alinement. Exact mathemat- 
ical measurement should be employed in plac- 
ing a new scleral insertion in either recession, 
resection, or advancement. The normal dis- 
tances of the various insertions from the limbus 
of the cornea should be kept in mind and these 
should be altered exactly as required. Esti- 
mated changes are likely to be inaccurate. 
Various means have been adopted to secure 
firm anchorage to the sclera. Silk sutures have 
been used with different combinations and 
knots. When tension has been created, such as 
in resection and advancement, I object to mul- 
tiple silk sutures tightly tied in the tissues be- 
cause they produce strangulation and invite 
sloughing and necrosis. Also, silk, when used, 
has to be removed. This may necessitate fur- 
ther anesthesia, as in the case of children, and 
also invites the danger of pulling on or dis- 
turbing the newly united tissues. Splints, such 
as gold and steel plates, are used to hold the 
tendons which have been operated on in proper 
alinement, and we at the clinic have found the 
former satisfactory for tendons which have 
been subjected to extensive resection, thus 
creating much tension. We do not use gold 
plates routinely, however, but only in special 
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cases. At present we prefer catgut sutures for 
all operations on muscles of the eye, including 
conjunctival closure. We use plain, non- 
iodized, and non-chromic gut put up sterile in 
alcohol, the alcohol being easily rinsed off 
before the gut is used. We find No. ooo plain 
gut satisfactory for resections and tucks and 
we use No. 00000 plain gut for recession and for 
conjunctival closure. These sutures seem to 
hold sufficiently long for firm union to take 
place, and they produce a very minimum of 
reaction. In addition, they do not have to be 
removed. Except when buried in a tuck, all 
knots are tied outside the conjunctiva so that 
a minimal amount of gut is buried and has to 
be absorbed. The latter point is, I believe, im- 
portant in producing less reaction; buried 
sutures no doubt cause more reaction. 

Postoperative care is simple. The first prin- 
ciple of healing is quiet and rest. Both eyes are 
padded to keep them quiet. A firm, pressure 
roller bandage is used on the eye or eyes which 
have been operated on the first day. It is felt 
that moderate pressure controls the transuda- 
tion of fluids and possible bleeding. The pa- 
tient is kept in bed. Dressings are changed the 
following day and pressure is discontinued. 
Patients who have had recessions are allowed 
up and are dismissed from the hospital about 
the fourth or fifth day; the eye which has been 
operated on is uncovered the following day. 
Patients who have had resections and tucks 
are kept quiet in bed with both eyes covered 
for about 7 days; they are dismissed from the 
hospital on the eighth or ninth day with their 
eyes uncovered. When a muscle has been 
operated on a second time or when gold plates 
have been used because of the degree of short- 
ening and the tension produced, the patient is 
kept quiet several days longer. 

I am sure that rather marked and even 
severe reactions of the parts operated upon are 
quite often encountered. Such reaction con- 
sists of swelling of the upper lid and edema of 
the ocular conjunctiva. This appears about 
the third day; it isnon-suppurative and reaches 
its height about the sixth day, when it gradu- 
ally recedes. This reaction is probably a non- 
suppurative serous tenonitis of traumatic or 
chemical origin. While it is practically always 
harmless, it is nevertheless unpleasant and 
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makes one apprehensive lest increased tension 
from the edema may interfere with the stitches 
and healing. When this occurs, I have found 
intramuscular injection in the buttocks of 
boiled, whole, raw milk effective in hastening 
resolution of the edema; 5 to 10 cubic centi- 
meters of such milk, which has been boiled for 
5 minutes, is used. On the second or third day 
after operation, when such a reaction is seen 
to be impending, an injection is given, and one 
injection is, as a rule, sufficient. I believe such 
a procedure is more effective than iced or hot 
compresses which necessitate excessive manip- 
ulation of the eye which has been operated 
on. The less we manipulate and interfere with 
healing the better I believe will be the result. 

Speaking in general of the after or end- 
results of muscle surgery, I believe that I have 
seen far more under-correction than over-cor- 
rection. If anything, one tends to do too little 
rather than too much. As I said earlier in this 
paper, I believe that we must be radical enough 
to attain our objectives. The immediate result 
is likely to be disappointing, as the muscles 
which have recently been operated on are sore 
and limp, and the final result may not be ap- 
parent for several weeks or even months, as 


there is much readjustment which must take 
place in the complex muscle team of the two 
eyes after any muscle surgery has been per- 
formed. 


SUMMARY AND CONCLUSIONS 


A refined differential diagnosis is the first 
requisite of extra-ocular muscle surgery. In 
deciding to operate, one should be guided not 
so much by the age of the patient as by the 
degree and nature of the strabismus, the con- 
dition of the visual apparatus, and the re- 
sponse or lack of response of the latter to non- 
operative treatment. 

In reconstructing tendons, while due respect 
should be paid to tissue, one must neverthe- 
less be radical enough to attain the desired 
objective. 

Exact measurement should be used in alter- 
ing tendon insertions on the sclera; plain gut 
sutures are preferable for securing scleral 
anchorage, and intramuscular injection of 
boiled, whole, raw milk has been found useful 
in controlling undue postoperative reaction. 

It is felt that the surgeon is more likely to 
under-correct than to over-correct in operating 
for strabismus. 





THE TRACHOMA SITUATION IN CHINA 
PETER C. KRONFELD, M.D., Peiping, China 


T IS a great honor to be asked by your 
governing council to present a paper at 
your Clinical congress. On receiving the 
invitation to speak on trachoma I found 

myself in the embarrassing situation of not 
being able to think of any new facts concern- 
ing this disease. Obviously, I am not expected 
to speak on the etiology of trachoma. Un- 
doubtedly, you are well informed about the 
steady progress of the work of Thygeson, 
Julianelle, Harrison, and others, which has 
been done here in the United States, and 
which has carried the solution of the etiology 
of trachoma to a point where we hope it will 
soon cease to be a problem. 

Obviously it would be like carrying coals to 
Newcastle if I spoke here on the modern 
methods of combating endemic and epidemic 
trachoma. You are all familiar with the 


methods and results of the campaign against 
trachoma which Gradle and his associates 
have been conducting in southern Illinois 
aided by the generosity and understanding of 


Governor Horner. 

The most discouraging thought, however, 
for one who is asked to speak on trachoma at 
this time must be that only one year ago 
MacCallan, probably the most experienced 
clinical trachomatologist of this era, published 
a monograph which contains practically ev- 
erything worth knowing about trachoma. 

Through the repercussions in the news- 
papers of the Sino-Japanese conflict, I became 
aware of a growing interest of the world at 
large in the fate of the 470 million inhabitants 
of the Republic of China. The Chinese, who 
constitute the great majority of the popula- 
tion of the enormous country, have been de- 
scribed by one of their best connoisseurs, Dr. 
Hsien Wu, as “‘over-peaceful, non-persevering, 
non-progressive, non-enterprising, and easily 
contented with the environments in which 
they find themselves.” It occurred to me that 
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you might be interested to hear how the 
Chinese have been defending themselves 
against one of their domestic enemies, namely, 
against trachoma. 

There are only a few publications dealing 
with trachoma in China from the viewpoint 
of modern western medicine, and these pub- 
lications are not easily accessible. I have had 
direct contact with Chinese affected with 
trachoma in the outpatient department and 
hospital of the Peiping Union Medical Col- 
lege, an institution with which I have been 
connected for the last 4 years. The patients 
seen there come chiefly from Peiping and its 
vicinity, that is, from the province of Hopei. 
In the Peiping Union Medical College, there 
is a special trachoma clinic for the employees 
of the institution. This clinic offers an ex- 
cellent opportunity for continued study of 
trachoma cases, because attendance at this 
clinic is compulsory for trachomatous em- 
ployees. 

On various journeys through China, I have 
made observations with regard to the inci- 
dence and the general character of trachoma 
in rural districts of the provinces of Hopei, 
Chahar, and Shansi, and in the cities of 
Shanghai, Nanking, and Hankow. Before I 
shall try to tell you what my stay in North 
China has taught me with regard to trachoma, 
it might be well to investigate whether or not 
we agree in regard to the principal character- 
istics of trachoma. 

Trachoma is a contagious chronic inflam- 
matory disease of the human conjunctiva and 
cornea, in the course of which 4 typical stages 
can be distinguished. Severity and outcome 
of the disease vary greatly, due to differences 
in the virulence of the infectious agent and in 
the susceptibility of the individual. Patho- 
logically, the disease constitutes an infiltra- 
tive, granulomatous form of inflammation 
which is followed by scar formation. The 
disease is self-limited. Partial removal or de- 
struction of the conjunctival infiltration by 
surgical means, grattage and massage of the 
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hypertrophic conjunctival surface, and the 
application of various non-specific drugs, 
namely mild corrosives, astringents, antisep- 
tics, and tissue-poisons, definitely hasten the 
course of the disease. 

Some parts of this definition may require 
modification or amplification. The involve- 
ment of the cornea in the trachomatous proc- 
ess has been included in the definition because 
Wilson, Thygeson, Busacca, and others have 
shown that thorough examination with the 
slit-lamp and the corneal microscope reveals 
evidence of pannus not only in every case, but 
also in very early stages of the disease. It is 
true that microscopic pannus is less common. 
The difference between microscopic and mac- 
roscopic pannus is hardly more than a quan- 
titative one, expressing a difierence in the 
severity of the disease. I, therefore, prefer to 
speak of pannus as a regular manifestation of 
the disease instead of calling it a complica- 
tion. The exceptional cases in which the 


severity and extent of the pannus is out of 
proportion to the degree of conjunctival in- 
flammation may deserve to be called com- 
plicated. 

It might be argued that a definition of 
trachoma should include the statement that 
trachoma is a clinical and etiological entity. 


Such a statement will find general acceptance 
if one thinks of folliculosis and follicular con- 
junctivitis in this connection. These two 
diseases always prove distinguishable from 
trachoma if they can be observed for some 
time. Inclusion conjunctivitis of the newborn 
and of the adult, however, appears to be so 
closely related to trachoma that a non-com- 
mittal wording seems appropriate at this time, 
especially since Lindner suggests the name 
‘“‘paratrachoma” for that disease. Clinically, 
the difference between trachoma and inclusion 
conjunctivitis is marked. Corneal involve- 
ment and conjunctival scars are rare in in- 
clusion conjunctivitis; besides, the latter tends 
to be milder and shorter in course than 
trachoma. Etiologically, however, a close re- 
lationship between the two viruses must be 
admitted. 

As another omission from the foregoing 
definition of trachoma, the fact might be con- 
sidered that monkeys inoculated with material 
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obtained from human trachoma, regularly 
develop a disease which resembles follicular 
conjunctivitis in man. This is doubtless a 
significant fact because only the viruses of 
trachoma and of inclusion conjunctivitis and 
the diphtheria bacillus cause visible changes 
of the conjunctiva of the monkey. One must, 
however, be careful in naming this experi 
mental disease of monkeys and in drawing 
analogies between it and human trachoma. 
Statements like: ‘Trachoma has been pro 
duced in monkeys” or reference to the “tra 
choma of monkeys” meet with decided op- 
position on the part of important clinical 
trachomatologists. 

The definition of trachoma as given at the 
beginning of this paper seems to comprise all 
the important features of trachoma on which 
we all agree, and can, thus, serve as a basis 
for the discussion of problems pertaining to 
trachoma. The trachoma situation in China 
will be discussed under the following headings: 
(1) the incidence and epidemiology of tra- 
choma; (2) the severity, course, and outcome 
of trachoma; (3) the treatment of trachoma. 


INCIDENCE AND EPIDEMIOLOGY OF 
TRACHOMA IN CHINA 


Following MacCallan, a rough idea of the 
incidence of the disease may be obtained by 
dividing the world into 4 categories according 
to the degree of trachomatous incidence: 
(1) practically universal; (2) very common; 
(3) occasional with heavy local infections; 
(4) rate. MacCallan puts China in group 1 
where trachoma is practically universal. Also 
in group 1 are Palestine, Egypt, the Levant, 
Morocco, Algeria, Tunisia, Arabia, Persia, 
Iraq, Mongolia, Indochina, parts of Russia, 
Sardinia, Corsica, Cyprus, Malaya, and Poly- 
nesia. My feeling is that China should not 
be put in the same group with Egypt or 
Palestine. 

The available data on the incidence of tra- 
choma in China are incomplete and partly 
non-representative. In the schools of Peiping 
one of my associates, Dr. S. P. Chang, found, 
for children and youths between the ages of 
5 and 15, an average incidence of 18 per cent. 
These students came socially from the middle 
classes. Of the children under 10 years of age 
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7.3 per cent were discovered to suffer from 
trachoma, whereas among the students over 
10 years of age 28.9 per cent were affected 
with the disease. The incidence of trachoma 
increases considerably during the school age. 
The incidence of trachoma in Peiping is not 
known, but such a figure would hardly be sig- 
nificant because of the large admixture of 
transient elements in the population of Pei- 
ping. More significant are the figures pertain- 
ing to rural districts with a stable population. 
Of such districts very few have been examined 
by competent ophthalmologists. Great varia- 
tions as to the frequency of trachoma have 
been encountered. H. J. Howard has reported 
figures as high as 68 per cent (one village in 
the southern part of the province of Hopei). 
I have not found a village in the vicinity of 
Peiping in which the incidence of trachoma is 
higher than 45 per cent. The percentage of 
trachoma among the eye patients of the 
Peiping Union Medical College (2) is of some 
significance, because the majority of these 
patients come for the relief of diseases other 
than and apparently not related to trachoma. 
Between May 1, 1928, and April 30, 1929, 
4,150 new eye patients were admitted to the 
eye out-patient department of the Peiping 
Union College; of these patients 33.6 per cent 
were found to have trachoma. According to 
H. T. Pi’s estimate, at least one-third of the 
population of China suffer from trachoma. 
With regard to the epidemiology of tra- 
choma in China several factors are worth 
mentioning. Acute epidemics of ophthalmia, 
which are the principal propagators of tra- 
choma in the Near East, are fortunately rare 
in North China. During my stay in China I 
did not witness a single epidemic of Koch- 
Weeks conjunctivitis. An epidemic of gonor- 
theal ophthalmia which broke out in one of 
Peiping’s municipal institutions for the poor 
was described by my associate, Dr. T. H. 
Luo. There are, however, other factors which 
act as propagators of trachoma in North 
China. Water is very scarce and, therefore, 
expensive. For a family of 5 members the 
amount of water necessary for cooking and 
drinking may easily cost from 50 to 75 cents 
a month, an amount which, for the lowest 
classes, may represent one-fifth of the entire 
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income of the family. These classes must, 
therefore, be economical with the use of water. 
“The people not only wash their faces in the 
same basin and use not only the same towel, 
but also the same water” (H. T. Pi). 

The dryness of North China accounts for 
its dustiness. The layer of loose sand which 
covers most of the land is stirred up by the 
slightest wind and carried into the conjunc- 
tival sac and into the respiratory tract of the 
inhabitants. Besides, North China is no- 
torious for its dust storms which, as a rule, 
rage for 3 days and 3 nights and put the love 
of the foreigner for China to a test. This 
dustiness of the country accounts for the 
prevalence of mild degrees of chronic trau- 
matic conjunctivitis which, in turn, causes a 
tendency to rub one’s eyes frequently. 

Another factor which propagates the spread- 
ing of trachoma in China is the so called 
“common-towel habit.’”’ The customers of 
restaurants, theaters and tea-houses are given 
towels soaked in hot water with which they 
wipe their faces, necks, and hands. If the 
towels were put in boiling water after each 
customer no objection could be raised to this 
habit. Actually, most of these towels go 
through the hands and over the faces of sev- 
eral customers before they are put into hot 
water again. 

The mode of infection in North China must 
be that of direct transfer of virus from one 
eye to the other. The dryness of the climate 
and the absence of acute epidemics permit no 
other way of infection. The direct transfer is 
made possible through the intimate symbiosis 
between affected and unaffected people under 
conditions of great uncleanliness. The un- 
cleanliness has its reasons in the dearth of 
water and in the poverty, ignorance, and care- 
lessness of the population. 

The result of all these and probably other 
factors is an incidence of trachoma of approx- 
imately 33 per cent. Commonly one finds 
that one or two members of a large family, 
despite intimate contact with the other mem- 
bers, have escaped the infection. Unilateral 
cases of trachoma are also not uncommon in 
North China. I feel that these observations 
alone warrant the presumption that the in- 
fectivity of trachoma in North China and the 
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susceptibility of the Chinese are relatively 
low. 

During my stay in China I saw 4 cases of 
trachoma acquired by foreigners in China. In 
each of these 4 cases the infection could be 
traced back to a definite source, a case of 
active, amply secreting trachoma in a Chinese 
with whom the foreigner had had intimate 
contacts. The trachoma of the foreigner was 
in these 4 cases severe; in 2 of the cases it 
was confined to one eye. 


SEVERITY, COURSE AND OUTCOME 

My predecessors at the Peiping Union Col- 
lege, H. J. Howard and A. Pillat, the latter of 
whom now holds the chair of ophthalmology 
at the University of Graz, expressed the opin- 
ion that trachoma in China, as a whole, is of 
mild character and has a tendency to eliminate 
itself. This has, as far as I know, become the 
unanimous and fully warranted opinion of all 
ophthalmologists who have worked in China. 
The mildness of the disease is borne out by 
the fact that at least 25 per cent of the tra- 
choma cases seen in a clinic or in a small 
population actually show a very mild form of 
trachoma and, as far as one is allowed to judge 
from the history of these patients, they never 
had a more severe degree of the disease. Stu- 
dents who come to us for the correction of 
refractive errors and give no history of even 
the slightest degree of conjunctivitis in the 
past and who have never received any con- 
junctival treatment, often show a mild stage 
(MacCallan, group 4) of trachoma. This find- 
ing is by some authors described as spon- 
taneous cure. Spontaneous cure of mild or 
moderately severe trachoma is so common in 
China and other countries that I consider it 
as one of the characteristics of trachoma and 
have incorporated it in the definition given at 
the beginning of this paper. Trachoma is, in 
principle, a self-limited disease. The signifi- 
cant point in the aforementioned observation 
is that intelligent Chinese belonging to-the 
middle classes often go through trachoma 
without noticing it. The commonness of this 
event, in my opinion, again indicates that the 
disease tends to be mild in China. 

The explanation that the Chinese does not 
become aware of his own trachoma because 


he is less sensitive and has a lower degree of 
pain sense than other races is only partly 
pertinent. The pain sense of the Asiatic is, 
according to Jefferys and Maxwell and a 

cording to my own observations, just as acute 
and just as highly developed as that of any 
other race I know. It is only the lowest social 
class, the coolie class, which gives the opposite 
impression, but with them “‘it is not a ques- 
tion of suffering less pain, but of bearing it 
better. They are inured to lives of want, hard 
conditions, struggle, and cheerful submission. 
They expect to suffer and expect little relief 
and care” (Jefferys and Maxwell). 

In these lowest social classes it may very 
well happen that the subject’s symptoms of 
mild or moderately severe trachoma are sup- 
pressed by the hardships which these people 
encounter in their struggle for a living. 

Another observation which illustrates the 
mildness of trachoma in China is the great 
rarity of pronounced deformities of the tarsus. 
The milder degrees of entropion and trichiasis 
are, of course, common; but a single Hotz 
operation, very often without removing slices 
of the thickened tarsus, is sufficient to restore 
normal position of the lid border permanently. 
Moderate degrees of posterior symblepharon 
are common and become noticeable and an- 
noying when intra-ocular operations have to 
be performed. The shortening of the upper 
fornix is very often of such a degree that only 
a maximal muscular impulse will cause a suf- 
ficient degree of depression of the globe. 

Xerophthalmus due to trachoma is very 
rare in North China. 

The severe forms of trachoma in North 
China comprise about 25 per cent of the tra- 
choma cases seen in a trachoma clinic. In a 
population their incidence is probably con- 
siderably lower. Just like the ophthalmolo- 
gists in other countries, we have been inter- 
ested to know whether it is the virulence of 
the infectious agent or the susceptibility of 
the patient which makes the trachoma in 
these cases take a severe course. According 
to MacCallan “some of the most severe cases 
of trachoma are seen in individuals who are 
the subjects of ankylostomiasis, bilharziosis, 
malaria, or other debilitating diseases. Severe 
oral sepsis also contributes to the severity of 
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trachoma and militates against cure.”’ I found 
it very difficult to assess the influence of such 
coexistent diseases upon the severity of tra- 
choma. Only in the case of coexistence of 
trachoma and phlyctenular disease I became 
convinced that the two diseases were influ- 
encing each other unfavorably and that treat- 
ment of each disease was necessary to obtain 
noticeable improvement of trachoma or of the 
phlyctenular keratoconjunctivitis. 

A sequela of trachoma which is character- 
istic for China is the plasmoma (10) of the 
conjunctiva, a well circumscribed nodular or 
sausage-shaped tumor which arises from the 
fornices or from the semilunar fold and con- 
sists of densely packed plasma cells. Although 
several types of such tumors are known to the 
pathologists, the plasmoma which is confined 
to the conjunctiva represents a definite clinical 
entity. Its relations to trachoma were estab- 
lished in countries where trachoma is less 
common than in China (Kreibig). In those 
countries, it seems, very few cases of plas- 
moma have been observed in which the pres- 
ence of trachoma could be ruled out. Beyond 
this intimate relation to trachoma, nothing is 
known about the etiology of these plasmomas. 

In our clinic, such plasmomas are very com- 
mon, apparently more common than in any 
other trachoma country. All patients seen in 
one clinic exhibit signs of trachoma in its late 
stages, but there are, apparently, no relations 
between the severity of the trachoma and the 
occurrence of the plasmoma. 

Thorough studies of our cases have revealed 
no systemic or local abnormal findings which 
could be correlated with the occurrence of the 
plasmoma. Pathologically, the plasma-cells 
which make up most of the tumor show mod- 
erate degenerative changes. A tendency to- 
ward hyalinization is fairly pronounced in the 
stroma and in the vessel walls of these tumors. 
The bulk of the tumor, however, even after 
duration of a year or longer, retains its typical 
plasmacellular structure. 

These plasmomas respond little or not at 
all to contact radiation with radium. Our 
standard treatment is, therefore, surgical and 
consists of attempts at radical, but submu- 
cous, extirpation. Local recurrences are very 
rare. 
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Because of the small number of ophthal- 
mologists who are practicing in China, mass 
treatment is the only form of treatment from 
which the country at large can benefit. While 
I have endeavored to do my share in the plan- 
ning and working out of adequate measures 
of mass treatment for various localities in 
China, I have become more and more aware 
of the advantages which individual treatment 
possesses Over mass treatment. I have be- 
come convinced of the immense value of daily 
clinical examinations of a small number of 
trachoma patients by the same ophthalmoio- 
gist. 

The benefit derived from such an in- 
dividual scheme is mutual; as the clinical 
observations become more accurate, the doc- 
tor acquires a better understanding of the 
disease and, pari passu, the effectiveness of 
the treatment, based on such an understand- 
ing, increases. 

Following the recommendation of Salinger 
(Chicago), local treatment of the trachoma- 
tous conjunctiva with quinine has been tried 
in my department and found to be very 
effective in the follicular forms. After the 
drug had been used for 2 to 3 months, the 
clinical picture became stationary and some 
of the patients developed a hypersensitivity 
to the drug. 

Speaking in general, I have learned that 
the system (adopted by MacCallan and oth- 
ers), of alternation of treatment periods with 
copper sulphate, mercury bichloride, and 
chaulmoogra oil rubs, combined with surgical 
procedures of the order of grattage, is the 
most satisfactory one from the patient’s as 
well as from the ophthalmologist’s point of 
view. 

In stubborn cases of stage III, I have 
also performed multiple microcoagulations 
(with the Weve needle) of the subepithelial 
island of infiltration. In almost every case 
this treatment resulted in a very noticeable 
improvement, that is, in a definite move to- 
ward stage IV. 

In very severe cases of stage II or III, I 
have always kept the possibility of an extra- 
ocular systemic factor in mind and have car- 
ried out whatever measures were recommended 
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by the internist, syphilologist, otolaryngolo- 
gist, or dentist whom I consulted. Occasion- 
ally I have noticed improvements of the 
trachoma following treatment of a general 
debilitating disease in the sense of MacCallan, 
or following the removal of definite foci of 
infection. 

Thus, I have learned to consider such 
measures as a valuable adjunct in the treat- 
ment of severe cases of trachoma. The evalua- 
tion of these measures from the scientific point 
of view is still very difficult. 


SUMMARY 


The trachoma situation in China is, in sev- 
eral respects, a characteristic one. The out- 
standing fact is the mildness of trachoma in 
the Chinese. Compared with the other public 
health and economic problems which the 
Chinese government has to face, the author, 
although an ophthalmologist, is ready to ad- 


mit that the trachoma problem is of minor 
importance. 
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THE SURGICAL TREATMENT OF VARIOUS TYPES OF 
LESIONS IN THE PETROSAL PYRAMID 


SAMUEL J. KOPETZKY, M.D., F.A.C.S., New York, New York 


ATHOLOGICALLY it has become es- 

tablished that there are distinct varia- 

tions in the location of the characteris- 

tic lesions comprising the infections of 
the petrosal pyramid. Therefore it seems 
fitting when determining the type of opera- 
tion that shall be undertaken to meet the in- 
dications a given case presents, that the oto- 
logical surgeon shall be able exactly to diag- 
nose the location of the lesion which he is 
attempting to eradicate. Likewise it seems 
that there is small justification for allowing 
the surgical approaches toward eradication of 
purulent lesions in the petrosal pyramid to 
fall into the category of routine surgical pro- 
cedures. Finally, so exact can the particu- 
larization in selecting the exact technique to 
meet a given situation be made, that the sur- 
gery employed should never be more exten- 
sive nor more radical than is absolutely neces- 
sary to accomplish the ends sought. Only in 
the rarest of instances is the clinical history 
so obscure, the laboratory data so insufficient, 
and the operating surgeon so at a loss as to 
the exact location of the lesion, that a general 
exploratory operation—that is, a surgical 
search of the interior of the petrosal pyramid 
for a lesion—is necessary. 

Like infections of the appendix which 
should be adequately met by surgery before 
an intraperitoneal rupture takes place, or like 
a mastoidal infection which should be handled 
adequately by a surgical technique before 
rupture intracranially has taken place, so 
petrosal infections should be met with proper 
surgical intervention while the lesion is still 
intrapetrosally situated, and long before a 
rupture has taken place to add an extrape- 
trosal purulency to the gravity of the situa- 
tion. That this can be done my personal expe- 
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rience with 46 consecutive cases proves. It 
is both possible and feasible, and is the only 
rational method of meeting the surgical 
problem. 

Petrosal infections, like any other infec- 
tions in the body, have a tendency to heal 
spontaneously, and many petrous pyramid 
involvements do heal spontaneously. It is 
necessary that the surgeon confronted with a 
given case shall first determine whether his 
case is progressing or whether it is in regres- 
sion, and in the process of healing. Space does 
not permit a detailed discussion of the details 
of diagnosis of petrosal lesions, or of the exact 
data on the differential diagnosis between 
petrosal lesions that are progressing and those 
which are in the process of spontaneous heal- 
ing. Suffice here briefly to outline the impor- 
tant factors concerned in such a differentiation. 

The clinical picture of a developing or ad- 
vancing petrosal lesion may be summarized 
in the recognition of the significance of the 
reappearance of an aural discharge after a 
period of its cessation or its uninterrupted 
continuance after the performance of a com- 
plete simple mastoidectomy. Pain sensations 
appear periodically from branches of the first 
branch of the fifth cranial nerve with increas- 
ing severity and intensity, and with decreas- 
ing periods of intermission between them, un- 
til this pain is constant. There is present a 
low-grade temperature and an_ increasing 
general ‘‘malaise” and there is also present 
occasional transient inflammatory or irritative 
reactions from the living and functioning 
labyrinth. Concomitantly there may appear 
signs of involvement from other cranial nerves 
—from the sixth, the ninth, or the tenth— 
and occasionally also the facial nerve is in- 
volved. Added to these clinical findings is a 
roentgen film depicting varying degrees of 
halisteresis of the pars petrosa to complete 
obliteration of evidence of any bone structure. 
All these factors taken together form the 
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fundamental elements of a clinical picture 
which we recognize as indicating petrosal 
pyramid involvement. 

The paramount features differentiating a 
case in progression toward an intracranial in- 
volvement from one in regression or in the 
process of healing may be summarized as fol- 
lows: A case is in progression when the symp- 
toms of pain in and around the eyes change 
from a periodically present sign, and become 
persistent, eventually to cease suddenly alto- 
gether; likewise, the aural discharge which 
has been persistently present since the com- 
mencement of the symptoms from the petrosa, 
also quite suddenly stops or decidedly lessens 
in amount—the pus is finding egress else- 
where; when the transitory phenomena con- 
tinue to present themselves with more fre- 
quent repetition, and when, in addition, a 
transient photophobia becomes evident; when 
a late appearance of a homolateral abducens 
palsy occurs, or if such an abducens palsy 
were present earlier—present even before the 
simple mastoidectomy was undertaken—it 
does not show any immediate signs of im- 
provement; when in the face of a feeling of 
general well-being, other and additional 


cranial nerves become involved; finally, when 
the usual signs of meningeal irritation appear, 


there is slight pain in flexing the neck upon 
the chest, the patient becomes increasingly 
irritable, refuses personal “administration” 
and ‘‘wants to be left alone,’’ indications of 
intensity of ‘‘malaise,’’ and the whole appear- 
ance, attitude and behavior of the patient 
indicate to a competent clinician that the 
patient is sicker than before—this in the face 
of an afebrile condition, absence of eye-pain, 
and a decrease of the aural discharge 

On the other hand, a petrosal lesion is in 
recession when the pain in and about the eye, 
instead of suddenly ceasing, gradually dimin- 
ishes both in intensity and in duration of its 
periodic attacks; the intervals between its 
attacks are longer; likewise the aural dis- 
charge, instead of suddenly stopping, is gradu- 
ally lessening in amount and there is less evi- 
dence of pulsation pressure noted otoscopi- 
cally; when constant competent supervision 
and observation show that there are no tran- 
sient phenomena presented due to irritative 
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reactions from vital structures located within 
the pars petrosa; when abducens palsy is 
present, it unquestionably shows itself as 
improving; lastly, when by attitude, behavior, 
and appearance, the clinician can be sure that 
the patient “begins to look better,” takes an 
increasing interest in his surroundings, and 
shows an improved morale. Under such cir- 
cumstances the petrosal lesion is receding and 
spontaneous recovery is to be expected. 

Finally, when a petrosal lesion is recog- 
nized, primarily every effort should be de- 
voted to its exact localization, and a brief con- 
sideration of the factors entailed in making 
such a determination is in order. 

The surgeon, having diagnosed a case of 
petrosal lesion and then being confronted with 
the problem of its evident progression, must 
determine upon a procedure to stop further 
progress of the lesion. In the majority of 
cases, the surgeon is faced with a situation 
which develops after simple mastoidectomy. 
While it is true enough that petrosal infec- 
tions are complications of tympanic involve- 
ments, the dramatic clinical picture of the 
mastoidal infection overshadows and_be- 
clouds the less intense petrosal tissue reac- 
tions, and these latter become significant only 
after the dramatic episode of the mastoid in- 
fection has been removed. Now, an attempt 
should be made to localize the petrosal lesion, 
because upon the success of this localization 
will depend the selection of the type of surgical 
intervention logically to be undertaken to 
reach the purulent lesion in the petrosal pyra- 
mid. If one takes the bony labyrinth as a 
structure which is a fixed landmark always 
constant in its position in the temporal bone, 
it is possible roughly to divide the lesions 
which occur posteriorly to the labyrinth and 
those that occur anteriorly to the labyrinth. 
Post-labyrinthine lesions have a natural tend- 
ency to drain backward into the mastoid 
wound cavity. They do not seem so strenu- 
ously to affect the middle ear structures and 
do not usually drain into the tympanic cavity. 
Anteriorly lying lesions—that is, lesions lying 
anterior and internal to the cochlea—have a 
natural tendency, on the other hand, to drain 
into the tympanic cavity and the pus finds 
egress through the membrana tympani into 
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the external auditory canal. Consequently, 
the differentiation between anteriorly and 
posteriorly located lesions becomes a rather 
simple matter. In a given case in which a 
simple complete mastoidectomy has been per- 
formed, a search of the postauricular wound 
will often reveal a purulent discharge in ex- 
cess of what one would expect from a post- 
mastoidectomy healing wound, while the dis- 
charge from the middle ear is less intense and 
under less marked pressure. Therefore, when 
the pus seems to be coming from the mastoid 
wound, the first step in surgical therapy is to 
make a complete search of all the surfaces 
comprising the base of the petrosal pyramid 
—all of which can be done through inspection 
of the walls of the ordinary simple mastoid 
wound area. The skin may have to be re- 
opened, the granulation tissue which sprang 
up from the bone is removed, and the bone 
surfaces are carefully searched for fistulas. 
Generally one will be found either under the 
arch of the vertical semicircular canal or along 
the prefacial mastoid cell tracts leading 
toward the bulb. If fistulas in either of these 
areas or any other area emptying posteriorly 
through the base of the petrosal pyramid are 
located, the adequate surgery to handle this 
type of lesion is to be found in the enlarge- 
ment of these fistulas, the curettement of 
their walls, and the drainage of the purulent 
accumulations from which they lead. No 
radical mastoidectomy is necessary to reach 
these lesions because they are accessible 
through the wound area left after the per- 
formance of the technique embraced in the 
simple mastoidectomy. Handled in this way 
I have had 1o cases in which a simple mas- 
toidectomy was sufficient to locate and drain 
purulent fistulas, and recoveries ensued. 
Failing to locate a fistula as described, 
radical mastoidectomy becomes the next 
necessary step; particularly so if, when in- 
specting the post-simple mastoidectomy 
wound area, no pus is found coming with 
more intensity than before from any par- 
ticular wall area, or, on the other hand, there 
is now present a pulsating discharge from the 
middle ear spaces, pouring into the external 
auditory canal—evidence of pus under pres- 
sure which is apparently not coming from the 
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mastoid antrum or the epitympanic space, for 
then it would naturally drain into the open 
mastoid cavity. Here then there is presented 
an anteriorly lying lesion—one lying anterior 
to the cochlea. This cannot be reached with 
surgery limited to the technique comprised in 
the simple mastoid operation because the an- 
terior cochlear area is not exposed by such a 
procedure. In my opinion, also, the dural 
approach should not be employed to reach it 
because then the dura is exposed to a trauma 
which increases the gravity of the prognosis. 
The most rational procedure is a complete 
tympanomastoidectomy to locate these le- 
sions anterior to the labyrinth, and this natu- 
rally will include anterior supracochlear as 
well as subcochlear and precochlear situated 
lesions, and of course it will include enclosed 
empyemas of the so called pyramidal apex. 

The performance of the radical tympano- 
mastoidectomy will demonstrate the middle 
ear spaces full of detritus, pus, and granula- 
tions. Once these are cleared away, fistulas 
located in the tubotympanic orifice can be 
reached and drained successfully. My expe- 
rience to date comprises 25 cases in which 
radical mastoidectomy was performed, fis- 
tulas found, enlarged, and their contents suc- 
cessfully drained. 

Having performed a tympanomastoidec- 
tomy and finding no fistula, the symptoms 
meanwhile persisting—roentgen films con- 
tinuing positive—the situation then presented 
logically leads to the deduction that the case 
presents the data upon which the diagnosis of 
an enclosed empyema of the so called pyram- 
idal apex is present. Be certain that the 
case presented is one in which the lesion has 
become seated on a pneumatized temporal 
bone before making this diagnosis positively. 
Having made it, I believe that the operation 
of election to enter the petrosal pyramid and 
evacuate the enclosed empyema is that de- 
vised by Almour (1). This consists in remov- 
ing the tensor tympani muscle from its bed 
and freeing the space between the Eustachian 
tube and the channel of the tensor tympani, 
and entering the petrosal pyramid at this 
point. There is pus under pressure from the 
inside, and a very slight opening into this tis- 
sue is soon rewarded by a gush of pus, and the 
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establishment of a surgical fistula which, sub- 
sequently enlarged, drains the contents of 
the empyema without bringing the purulency 
into contact with dura or other vital tissue 
structures. 

To date I have performed the Almour tech- 
nique 8 times for an enclosed empyema of the 
petrosal apex. In all of these cases the in- 
tegrity of the cranial cavity has been pro- 
tected, and it is to this added factor that I 
attribute the excellent results that have 
followed. 

There are cases which are seen too late; 
there are cases in which signs of meningeal in- 
vasion and infection are present, which are 
evidently progressing and which present in- 
tracranial symptoms in spite of drainage of 
fistulas. Furthermore, there are cases in 
which intracranial rupture occasionally has 
taken place prior to their reaching competent 
observation, or prior to clinical recognition of 
the petrosal lesions; finally there are cases in 
which a rupture takes place into the posterior 
cranial fossa area anterior to the cochlea, and 
as far as I know there is no surgical procedure 
which will permit both an inspection of the 
mesial walls of the petrosal pyramid and the 
location and adequate handling of a posterior 
fossa extradural lesion except the technique 
recently suggested by Lempert (2, 3). This 
technique is a modification and an improve- 
ment on that advocated by Ramadier. It 
consists in the removal of the tympanic plate, 
which is the anterior bony wall of the ex- 
ternal auditory canal below the petrosqua- 
mous suture. Bringing into view the carotid 
artery, working away from the artery, the 
bone of the petrosal pyramid is removed 
piece by piece until its entire interior is under 
direct visual inspection. To make room, the 
tegmen tympani and the wall supporting the 
dura of the middle cranial fossa are removed. 
Perforations on the posterior fossa wall are 
disclosed if present, and may be handled just 
like perforations in the mesial wall of the 
mastoid process. To date I have performed 
this operation 3 times with no injury to the 
functioning of the mandible, and with com- 
plete recovery of the patients. 

In the technique of managing petrosal infec- 
tions it thus becomes evident that one meets 


increasing severity of symptoms with a pro- 


portionately more extensive surgical attack, 
and only in the last instance is it necessary to 
invade the cranial cavity surgically. 

Summarized, my cases to date consist of 46 
cases of proved purulencies of the petrous 
pyramid. Of these, 10 were cases in which the 
lesion was located posterior to the labyrinth. 
In 21 cases the lesion was located anterior to 
the labyrinth. In 4 cases there were combined 
anteriorly and posteriorly lying lesions. Seven 
times I found an enclosed empyema of the 
petrosal pyramid. Among these cases 11 
times meningitis was present prior to my 
operative attempts and of these 11 cases of 
meningitis, 4 died. Among the other cases 
there were 4 additional deaths; in all there 
were 8 deaths; 37 cases were cured, and sum- 
marizing these cures—io were cured through 
the performance of a simple mastoidectomy 
combined with the location and drainage of 
fistulas; 25 required radical mastoidectomies 
combined with the location and drainage of 
fistulas; 8 times I used the Almour technique 
and 3 times I used the Lempert technique; in 
both the Almour and the Lempert procedures, 
a radical mastoidectomy is a necessary step 
in the technique. 


CONCLUSIONS 


Petrosal lesions are vastly different from 
each other, and no routine procedure is com- 
monly applicable to all of them. The integ- 
rity of the cranial cavity should be protected 
from all hazards—even those of a surgical 
nature—and no lightly conceived technique 
should be undertaken to reach intrapetrosal 
parts by violating the integrity of this cavity 
and endangering its contents. The applica- 
tion of elaborate techniques to reach the 
petrosal pyramid through the uninfected tis- 
sue of the neck or of the pharynx, is not 
based on much actual experience. They may 
be characterized as “cadaver operations” 
rather than practical surgical procedures, 
and should not be attempted to handle any 
of the lesions that petrosal pyramid infec- 
tions present; because all lesions can now be 
reached by a proper selection of the type of 
operation to reach the locality where the 
lesion is located intrapetrosally. These opera- 
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tions are all devised to keep the surgical field 
within the limits imposed by the boundaries of 
the temporal bone and no uninfected tissue 
need be touched, and no pus need be drained 
into sterile areas from the purulent contents 
of the petrosa. To do so adds extra hazards 
to a situation already grave enough. 

Finally, every otological surgeon must be 
competent to perform all the recognized tech- 
niques upon the petrosal pyramid, so that he 
may select the one suitable for a given lesion, 
rather than be perfect in one procedure and 
habitually perform it, whether or not it meets 
the indications presented. Surgery, of course, 
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should be as conservative as adequacy will 
permit. True conservative surgery is ideal 
when it reaches its objective. Surgery which 
fails to accomplish this goal is neither con- 
servative nor adequate. It is futile. 
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MALIGNANT NEOPLASMS OF THE NASOPHARYNX 


A. C. FORSTENBERG, M.D., Ann Arbor, Michigan 


LTHOUGH much has been said con- 
cerning malignant disease of the 
nasopharynx, the subject is one 
which possesses innumerable oppor- 

tunities for clinical and laboratory investiga- 
tion. Controversial opinions concerning the 
pathological derivations of neoplasms of the 
nasopharynx, changing views referable to the 
spread of the disease, and diverse judgments 
in regard to therapeutic measures to be em- 
ployed in the treatment of this malady, justify 
an evaluation of our present day knowledge 
and permit us to make another presentation 
of this subject. Perhaps I may prove this 
text worthy of reiteration by endeavoring to 
plow under superfluous and redundant postula- 
tions, and retain for correlation that knowl- 
edge and information which is of practical 
value in the recognition and treatment of this 
disease. To this end I shall bend my further 
efforts. 

Malignant tumors of the nasopharynx may 
be classified into 4 groups, depending upon 
their tissue derivatives and mode of origin. 
The first is the carcinoma developing from 
the epithelial structures of the nasopharynx; 
second, the sarcoma, taking its origin from 
the connective tissue elements; third, the lym- 
phoblastoma, arising from lymphatic struc- 
tures; and last, the tumor of teratological 
origin, representing misplaced or super- 
numerary cell collection which may prolif- 
erate and undergo malignant degeneration. 
The last type, namely the teratoma, should 
not be classified, perhaps, with the preceding 
neoplasms because they may take their origin 
from any or all of those elements which form 
the anlage of the first 3. Nevertheless, they 
are occasionally found in the nasopharynx 
undergoing malignant alteration and should 
be given recognition in a clinical study of this 
character. 

The vast majority of malignant neoplasms 
encountered in the nasopharynx are epithelial 
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in origin and fall into the group of squamous 
cell carcinoma. We know little or nothing 
concerning the etiology of these lesions. 
Whereas we may theorize on the causes of 
carcinoma of the lip, the etiology of malig- 
nancy of the larynx, and the factors which in- 
fluence the development of cancer of the skin, 
we are entirely devoid of an explanation for 
the growth of a malignant tumor high within 
the vault of the nasopharynx. A careful anal- 
ysis of the histories of 40 patients who were 
the victims of malignant new-growths in the 
nasopharynx, failed to reveal etiological fac- 
tors of even the remotest significance. 

While their cause remains a mystery, we 
have made clinical observations of much 
interest on their growth and behavior in the 
nasopharynx. It is a noteworthy fact that 
these neoplasms show a striking tendency to 
infiltrate upward, erode bone, and eventu- 
ally disturb those structures which pass 
through the basal foramina. Lymphatic me- 
tastasis to the nodes of the posterior cervical 
chain occurs early in the progress of the 
disease, while extension by continuity of 
tissue is almost invariably toward the base of 
the skull. Seldom does one see such a lesion 
creeping downward along the lateral wall of 
the pharynx, and only in the very late stages 
of the disease is there sufficient forward ex- 
tension to produce symptoms referable to the 
nose. 

We have all seen the squamous cell carci- 
noma appear as a lesion no larger than a pea 
within the fossa of Rosenmuller and much to 
our amazement discover in a radiographic 
examination of the skull extensive destruction 
of the sphenoid and temporal bones. One 
usually finds, on palpation of the neck, a 
metastasis to the nodes of the posterior cer- 
vical chain at the time of the initial examina- 
tion of the patient. Occasionally one observes 
that the lesion has taken its origin from the 
mucous membrane of the sphenoidal sinus and 
has caused early involvement of the abducens 
and optic nerves. Then, too, there is unassail- 
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able proof that the squamous cell carcinoma 
may arise from the epithelial lining of the 
Eustachian tube. In one of my patients, a 
male, aged 34, who complained of a feeling of 
fullness in one ear and demonstrated changes 
in the tympanic membrane, examination 
failed to disclose a lesion in the nasopharynx 
although the presence of one was perfectly 
obvious because of carcinomatous metastasis 
to the cervical nodes. Repeated biopsies from 
the nasopharynx in the region of the Eusta- 
chian tube failed to reveal the primary cancer. 
Postmortem examination, however, showed 
extensive destruction of the base of the skull 
and a carcinoma within the Eustachian tube, 
but no malignant invasion of the epithelial 
structures of the nasopharynx. I strongly 
suspect that a goodly number of such lesions, 
which encroach upon the cranial nerves and 
produce lymphatic metastasis to the cervical 
glands, arise from the epithelial lining of the 
Eustachian tubes but remain obscure for the 
duration of their life. Their clinical behavior 
points to the fact that they tend to migrate 
toward the jugular foramen with ravaging 
effects upon osseous tissue and profound dis- 
turbances of the cranial nerves which lie in 
their path. We cannot emphasize too strongly 
the fact that malignant lesions of the naso- 
pharynx show a predilection for the lymphat- 
ics about the Eustachian tubes and find in 
this pathway an easy approach to the base of 
the skull. Of practical importance, therefore, 
is the observation that these new-growths 
often assume enormous proportions and con- 
sequent destructive behavior long before 
there is unmistakable evidence of their 
existence. It is this clinical characteristic 
that is frequently responsible for our failure 
to recognize the presence of these lesions until 
signs referable to one or more of the cranial 
nerves dominate the picture. Malignant 
disease of the nasopharynx presents a most 
provoking clinical problem and one with a 
prognosis as futile as that of cancer in any 
field within the domain of the otolaryngolo- 
gist. 


SYMPTOMATOLOGY 


One of the earliest indications of a neoplasm 
in the nasopharynx is pain vaguely referred 
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to the posterior nares or more frequently re- 
flected downward along the lateral wall of 
the pharynx or into the ear. This pain is 
usually sharp and lancinating in character, 
occurring in intermittent twinges as observed 
in the typical forms of neuralgia. Associated 
with this disturbance is a persistent vague 
sense of discomfort within the ear. The 
patient complains of an annoying feeling of 
fullness or a stuffy sensation in the ear, and 
inspection of the tympanic membrane fre- 
quently reveals those changes which point 
to a disturbance in the ventilation of the 
tympanum. The drum head is retracted, 
liver-colored, and occasionally casts a bluish 
tinge disclosing the effects of negative pres- 
sure in the tympanum with associated circu- 
latory disturbances within the middle ear 
and Eustachian tube. When these signs and 
symptoms are the result of neoplastic invasion 
of the nasopharynx, the indications of metas- 
tasis to the posterior cervical lymph glands 
occur with amazing regularity. 

In a series of 40 cases of malignancy of the 
nasopharynx, 11 patients, or 27.5 per cent, 
came to the clinic complaining of swollen 
glands in the neck. It was the first evidence 
of the disease in a large proportion of our cases 
and was present in 60 per cent of our group at 
the time the diagnosis of malignancy was 
definitely established. 

It is to be noted that the following symp- 


‘toms or clinical findings are usually the first 


indications of neoplastic invasion of the naso- 
pharynx and the occurrence of any one or a 
combination of them should excite the suspi- 
cion of the presence of such a lesion: (1) glan- 
dular swellings in the posterior cervical chain; 
(2) pain referred to the ear or throat; (3) uni- 
lateral deafness or a stuffy, full sensation in 
the ear; (4) changes in the tympanic mem- 
brane. 

We must not fail to emphasize the impor- 
tance of these signs and symptoms. Too fre- 
quently, the otolaryngologist passes them by 
without recognition of their significance as 
early manifestations of malignant disease and 
without careful scrutiny of the nasopharynx. 
An appalling number of patients suffering 
from this affliction have failed to obtain a cor- 
rect diagnosis, because the consultant did not 
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take the time to make acomplete examination, 
or failed to give the proper interpretation to 
the symptomatology. A small lesion, develop- 
ing within the orifice of the Eustachian tube 
and occurring in an individual with refractory 
throat reflexes, sometimes offers a most per- 
plexing problem in diagnosis. Nevertheless, 
when signs and symptoms challenge a thor- 
ough examination of the nasopharynx, we 
must use all available means for inspecting 
this region adequately. Palpation, examina- 
tion of the reflected image in the nasopharyn- 
geal mirror, direct inspection through the 
nasopharyngoscope, and biopsy studies, when 
painstakingly and meticulously performed, 
will not fail to establish the presence or ab- 
sence of a nasopharyngeal lesion in the vast 
majority of cases. In our series of 40 cases, 
the interval between the first symptoms and 
the diagnosis ranged from 1 month to 5 years. 
The average duration of symptoms before the 
diagnosis was made, was 15 months, and 10 
of the 40 patients had been subjected to some 
type of operation for relief of symptoms be- 
fore the correct diagnosis was established. Do 
not pass over, therefore, without careful scru- 
tiny, those early signs and symptoms which 
point to neoplastic invasion of the naso- 
pharynx. 

We cannot review this subject without 
simple mention of that most interesting group 
of neoplasms which we classify as tumors of 
teratological origin. A variety of such lesions 
found in the nasopharynx are the result of 
congenital disturbances of development, or 
the misplacement of embryonal cells. In one 
instance, the new-growth may develop from a 
mass of misplaced cells; in another, aberrant 
structures may undergo proliferation with the 
formation of a teratoma which may subse- 
quently pass through the degenerative changes 
of malignancy. The etiological influence is 
vaguely referred to as some disturbance or 
irregularity of the mechanics of embryonic 
development. 

In this connection, it is to be remembered 
that neoplasms of a malignant character may 
arise from developmental disturbances of epi- 
thelial tissue. In the nasopharynx, for exam- 
ple, we may observe an adenocarcinoma orig- 
inating in the region where squamous cell 


epithelium alone is found in adult life. There 
can be but one explanation for such a phe- 
nomenon, namely, the excitation of columnar 
epithelium which was carried over as cell 
collections from the time of early embryonic 
growth. In the embryo, the nasopharynx jis 
lined with columnar epithelium and some dis- 
turbance in the mechanics of development 
may cause it to persist until adult life. Sub- 
sequently these cells, remnants of embryonic 
growth, may undergo a wild proliferation and 
give rise to the pathological changes of an 
adenocarcinoma. In one of my patients, a 
female, aged 16 years, a tumor mass about 
the size of a hickory nut sprang from the vault 
of the nasopharynx. The lesion had been re- 
sponsible for frequent epistaxis and a feeling 
of fullness and stuffiness in both ears. Biopsy 
demonstrated an adenocarcinoma with pap- 
illiferous alterations, obviously a lesion arising 
from columnar epithelium in a region which 
normally contains a squamous cell type in 
adult life. Such a new-growth may give rise 
to considerable confusion concerning its his- 
togenesis until one becomes familiar with 
the occurrence of bizarre neoplasms in many 
parts of the body, resulting from some irregu- 
larity in the processes of embryonic develop- 
ment. 

In the past 22 years, 2 cases of a tumor of 
pituitary origin occurring in the nasopharynx 
have come to my attention. They are to be 
regarded as neoplasms of great rarity because 
a diligent search of the literature has failed 
to disclose a record of a tumor of similar 
nature. One occurred in a female, aged 40 
years, who presented an enormous tumor in 
the posterior wall of the nasopharynx, causing 
symptoms referable to the ears and nose; the 
other was seen in a woman, aged 45 years, 
who gave a history of pain in the right eye 
and severe hemorrhages from the right side 
of the nose. The lesion was a soft, encapsu- 
lated tumor which filled the nasopharynx, 
protruded into the anterior nares, and pro- 
duced a proptosis on the right side. 

Both of these lesions presented similar 
pathological pictures consisting of soft, elastic 
tumors without capsules and showing a tend- 
ency to infiltrate the neighboring tissues. 
Both presented an alveolar grouping, the 
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TABLE I.—INITIAL COMPLAINT IN 40 CASES OF 
MALIGNANCY OF NASOPHARYNX 


Cases Percent 


Pain in head, ear or throat 
Cervical swelling 

Deafness, fullness in one ear 
Nasal obstruction 

Nose bleeds 

Double vision 

Paralysis of face 

Swelling of face 

No eye, nose, throat complaint 


TABLE II.—SYMPTOMS OR PHYSICAL FINDINGS 
AT TIME DIAGNOSIS WAS MADE 


Symptoms or findings Cases Percent 
Cervical swelling 60 
Pain—head, ear, throat 50 
Unilateral deafness 37. 
eS Sy eer re ree 25 
VIN. Paralysis (3 bilateral) 20 
\V N. impairment 19.5 


alveoli being separated by fibrous septa. The 
architecture of these growths was cystic and 
there appeared to be a tendency to form the 
reticulated structure of the adamantinoma. 
In one of the tumors, colloid was observed 
within the cystic spaces. In the other, there 
were duct-like structures with side branches 
suggestive of pituitary remains. 

It is to be noted that in the embryological 
development of the hypophysis a stalk is 
formed which connects Rathke’s pouch with 
the oral cavity. This stalk finally separated 
from the gland and epithelial remains is 
found in adult life somewhere between the 
sphenoid bone and the epithelial structures of 
the nasopharynx. This vestigial remnant of 
the epithelial tract, the pharyngeal hypoph- 
ysis, forms the embryological anlage of the 
anterior pituitary lobe. 

It seems quite proper to assume, therefore, 
that the two tumors before described, devel- 
oped from the remnants of the hypophyseal 
duct and were, for that reason, teratological in 
origin and classified in that group of hypoph- 
yseal tumors to which the name “‘cranio- 
pharyngioma” has been given. 

Tumors which have their origin in noto- 
chordal cells are occasionally found at the 2 
extremities of the spinal column where the 
notochord is enclosed in the bodies of the 
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TABLE III.—SYMPTOMS OR PHYSICAL FINDINGS 
AT TIME DIAGNOSIS WAS MADE 
Symptoms or findings ses Percent 
IV N. paralysis 10 
III N. paralysis 10 
Discharging ear : 10 
Nasal obstruction 10 
Nose bleeds 10 
VII N. impairment 3 7.5 
Exophthalmos 25 
TABLE IV.—SYMPTOMS OR PHYSICAL FINDINGS 
AT TIME DIAGNOSIS WAS MADE 
Symptoms or findings Cases Percent 
Loss of vision 2 5 
VIII N. involvement 
IX N. involvement 
X_N. involvement 
XII N. paralysis 
Swelling of face 


vertebre and in the intervertebral discs. A 
group of 52 cases has been reported in the lit- 
erature, of which number 12 were located in 
the region of the nasopharynx. Some devel- 
opmental disturbance, or possibly trauma in 
later life, may liberate the notochordal cells 
from their investiture of the bone or cartilage. 
When thus liberated, they become free to 
proliferate and grow into tumors of large pro- 
portions. They are slowly infiltrating lesions 
of low malignancy, possessing an irresistible 
tendency to recur after operations which 
appeared to effect their complete removal. 
They are observed twice as often in males as 
in females and their presence is usually recog- 
nized during the middle years of life. Micro- 
scopically, the lesion is divided into lobules of 
various sizes by connective tissue strands and 
surrounded by a thick, fibrous capsule. Focal 
hemorrhages may arise from the small vessels 
within the trabeculz. The cells of the paren- 
chyma vary with the degree of degeneration. 
In the younger parts of the lesion the in- 
dividual cells are clearly differentiated and are 
observed to be round or polygonal, closely 
arranged, and of a distinctly epithelial char- 
acter. The cells present varying degrees of 
vacuolation ranging from small cells with al- 
most homogeneous cytoplasm, to large cells 
containing a nucleus and a surrounding ring of 
cytoplasm, with a group of vacuoles of very 
large size. In the older parts of the tumor the 
differentiation of the cells is impossible and 
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the appearance is now that of a highly vacuo- 
lated syncytium. 

The treatment is surgical excision of the 
lesion, followed by some form of radiant 
energy. The prognosis, however, is very un- 
favorable for the spheno-occipital group of 
chordomas and various reports in the medical 
literature show that the average length of life 
for the untreated cases is about 21% years from 
the time of identification of the lesion. 


TREATMENT OF MALIGNANT LESIONS OF 
THE NASOPHARYNX 

My meager experience with 40 cases of 
malignant new-growths of the nasopharynx 
leads me to conclude that treatment is exceed- 
ingly futile and the prognosis hopelessly dis- 
couraging. We have used radical excision, 
electrocoagulation, x-ray and radium therapy 
in various combinations to meet the indica- 
tions that appeared to be present and only 
one of the 40 patients is alive at the expiration 
of 2 years. This patient is the 16 year old 
girl to whom I have already referred, who pre- 
sented an adenocarcinoma of the nasopharynx 
which was classified as a lesion of teratological 
origin. The mortality among our typical cases 
of squamous cell carcinoma of the nasopharynx 
is 100 per cent and no therapeutic measures 
we employed seemed to combat satisfactorily 
the destructive influences of these lesions. 
Perhaps our discouraging results may be 
attributed, in part, to late diagnoses. It is 
true that most of our patients came to us 15 
months following the initial signs and symp- 
toms and demonstrated extensive invasion of 
the cranial bones. The gravity of such find- 
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ings is clearly understood. Nothing could 
offer a less sanguine prognosis than evidence 
of malignant infiltration of the osseous struc- 
tures of the skull. 


SUMMARY AND COMMENTS 


1. The common malignant lesion of the 
nasopharynx is the squamous cell carcinoma. 
Tumors of teratological origin undergoing 
malignant alterations likewise may be found 
in this region. 

2. Early diagnosis is dependent upon the 
recognition and proper interpretation of signs 
and symptoms which occasionally antedate 
the gross appearance of the lesion. In this 
connection, pain, cervical gland enlargements, 
and symptoms referable to the ear are to be 
given their true significance. 

3. There is an irresistible tendency for neo- 
plasms of the nasopharynx to extend upward 
and invade the base of the skull. Paralyses 
of cranial nerves thus occur, but they are late 
manifestations of the disease. 

4. The diagnosis is frequently a most pro- 
voking problem because of one’s failure to 
identify a small lesion in the fossa of Rosen- 
muller or for the reason that the neoplasm 
remains hidden within the Eustachian tube or 
beneath the surface epithelium of the naso- 
pharynx. 

5. Allof the usual therapeutic measures for 
cancer have been advocated, but the prog- 
nosis remains hopelessly futile. There appears 
to be no adequate means of arresting its up- 
ward invasion with consequent involvement 
of osseous tissue. The deadly behavior of bone 
cancer is fully appreciated by all. 
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EW symptoms occur more frequently and 

are so universally disregarded as that 

disturbance of laryngeal function which 

we recognize as hoarseness. Hoarseness 
may well be defined as the danger signal of the 
larynx. Early recognition of the possible signifi- 
cance of this symptom may be responsible for 
the saving of many precious lives. Numerous con- 
ditions in their inception appear so trivial that 
little attention is given them. This is particularly 
true of hoarseness, because it occurs so frequently 
as a complication of a common cold, subsiding 
spontaneously, that little attention is given it. 
Any case of hoarseness lasting over a period of 2 
weeks deserves and should have a_ thorough 
examination with the laryngeal mirror, for it is 
only by such a procedure that an early diagnosis 
can be made in cases of tuberculosis, syphilis, 
carcinoma, and tumors of the larynx. The im- 
portance of an early diagnosis cannot be stressed 
too vigorously as many of these conditions in 
their early stages are amenable to treatment. The 
presence of hoarseness does not always indicate 
the existence of a serious condition within the 
larynx. It does indicate, however, that the accu- 
rate approximation, equal tension, and synchro- 
nous vibration, which is so necessary for normal 
phonation, has been disturbed. 

Jackson and Coates! enumerate over 60 causes 
producing hoarseness. Visualization of a few of 
these causes by means of color motion pictures 
affords an interesting study and creates a more 
lasting impression than it is possible to obtain by 
any other means.” Screen presentation of a large 
variety of such lesions is obviously advantageous, 
not only for the teaching of the student, but also 
for the benefit of the general practitioner into 
whose hands come most of these cases seeking 
relief. Not only should the general practitioner 
be made to appreciate the importance of voice 
changes, but the public at large should be made 
to realize that persistent hoarseness is the danger 
signal of the larynx. The general surgeon, over a 
period of years, has conducted a campaign of 
education in which women have been made to 
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realize the significance and seriousness of a lump 
in the breast. As a result of this campaign the 
mortality from cancer of the breast has decreased 
considerably. The laryngologists today are faced 
with the launching of a similar problem of educa- 
tion in which the public must be made to realize 
that persistent hoarseness is the danger signal of 
the larynx. It is the first symptom presented by 
intrinsic carcinoma of the larynx. The general 
practitioner and the public should be made to 
realize and appreciate the importance of voice 
changes. By waging a campaign of education we 
can make the public “voice conscious” and 
“hoarseness conscious.” When this has been 
accomplished we may expect to see a large per- 
centage of cases of carcinoma of the larynx in 
their early stages. 

Hoarseness unaccompanied by pain, cough, or 
discomfort is frequently ignored by the patient 
and sometimes by the physician until more alarm- 
ing symptoms appear. Regardless of how trivial 
hoarseness may seem, it should always be regarded 
as serious until proved otherwise, and the patient 
should always have the benefit of a laryngeal 
examination. As a rule a simple examination by 
means of a laryngeal mirror will be sufficient to 
establish a tentative diagnosis. Co-operation on 
the part of the patient is essential for successful 
examination and for this reason direct laryngo- 
scopy is the method of choice when handling chil- 
dren. The suspension laryngoscope has given me 
such excellent results that I continue to use it in 
all cases in which direct laryngoscopy is indicated. 
It may be used under local or general anesthesia. 
My preference for the latter is responsible for the 
fact that the majority of my cases are given gen- 
eral anesthesia. 

Probably the most frequent type of hoarseness 
seen both in adults and children is that produced 
by an acute laryngitis following a cold or an ex- 
cessive use of the voice. Acute laryngitis with 
subglottic involvement is a rather common clinical 
picture in young children. This condition is better 
known to the laity as croup. This type of case 
readily responds to proper management. Diph- 
theria frequently produces dyspnea with accom- 
panying hoarseness. This clinical picture is now 
seen less frequently since the introduction of 
toxoid’ as an immunizing agent. Among other 
conditions producing hoarseness in children we 
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find thymic enlargements, foreign bodies, trauma, 
and, probably the greatest offender, papilloma of 
the larynx. The occurrence of multiple papilloma 
of the larynx in children is a most distressing con- 
dition. These growths are benign in character 
and may spring from any portion of the larynx. 
They are, however, frequently considered as 
malignant in so far as they recur repeatedly. I 
know of no condition occurring in that delicately 
arranged and highly organized voice box, with 
the possible exception of stenosis of the larynx, 
which requires more patience, perseverance, and 
careful surgery than do cases of multiple papil- 
loma. In the removal of benign tumors, great 
care and caution must be exercised not to injure 
or traumatize normal tissue. This is of the 
greatest importance when dealing with papilloma 
of the larynx because papilloma are autografting 
and will spring from any new raw surface created; 
hence the necessity for the utmost care in the 
handling of these cases. Despite careful and 
painstaking removal of the growths, many cases 
recur repeatedly. I cannot as yet foretell when a 
patient is first seen whether or not the condition 
will respond promptly to treatment or whether 
repeated removals of the growth will be necessary 
in order to effect a cure. 

The milder types of growth improve remark- 
ably and after 2 or 3 roentgen-ray exposures or 
the surgical removal of the growths, the throat is 
free of papilloma. The other type comprises 
those cases in which every known method is used 
unsuccessfully to eradicate the growth. You can 
realize more clearly the obstinacy and persistence 
of recurrence of multiple papillomas when I tell 
you that 2 of my patients have baffled all attempts 
at eradication of the growth. One was first seen 
at the age of 4 with extensive multiple papilloma. 
Repeated removals of the growth were unsuc- 
cessful in preventing recurrences and extensions. 
At the age of 14 he developed multiple lung ab- 
scesses and died. At this time papilloma com- 
pletely filled the laryngeal surface of the epi- 
glottis, filled and overflowed the larynx, extended 
into the subglottic region, and involved the 
trachea to within a short distance of the bifurca- 
tion. The other patient was first seen at the age 
of 3 with extensive papilloma which continued to 
recuras fast as removed. The early use of radium 
produced a stenosis of the esophagus. A second 
gastrostomy at the age of 20 was followed by 
complications and death. At this time the 
papillomatous mass was most extensive, partially 
blocking the mouth of the esophagus, filling the 
larynx, and protruding through the neck exter- 
nally in the region of the larynx. Microscopical 


examination of the growth showed a malignant de- 
generation of the papilloma. These 2 cases are 
briefly mentioned to show that all cases of papil- 
loma do not clear up spontaneously at puberty, 
Some progress in spite of all efforts and even 
develop into malignancies. 

Benign growths occurring in the larynx are 
responsible for alteration in vocal production. | 
have been fortunate in obtaining views of various 
growths occurring in the larynx such as vocal 
nodules, contact ulcers, single and multiple 
papilloma, hematomas, angiomas, fibromas, cysts, 
and granulomas, showing distinctly how they 
interfere with accurate approximation, thereby 
producing varying degrees of hoarseness. Benign 
lesions present the problem of accurate removal 
with as little trauma to normal tissue as possible. 
Delicacy in the handling of laryngeal tissue is 
amply repaid by little or no reaction following 
surgical removal of small tumors. The accurate 
and thorough removal of benign lesions practi- 
cally assures no recurrence of the original growth 
except in those cases of multiple papilloma which 
recur repeatedly and may well be classified as 
potentially malignant. 

Hoarseness, as I have stated before, is nature’s 
first signal of distress, and a laryngeal examination 
will give important information. Traumatism, 
foreign bodies, gumma, tumors of the thorax, 
aneurism, and enlarged thyroid glands may be 
productive of hoarseness. Occasionally a partial 
or complete paralysis of one vocal cord may be 
present, due to an enlarged thyroid, with prac- 
tically no alteration of voice. In the event a 
thyroidectomy is contemplated in such a case, a 
pre-operative examination may save the surgeon 
much embarrassment. For many years I have 
been associated with a service in a general hos- 
pital in which every patient subjected to thy- 
roidectomy has a pre-operative and postoperative 
examination of the larynx. The wisdom and 
value of such an examination are obvious. 

In my experience, tuberculosis of the larynx is 
always secondary to an infection in the pulmonary 
tract. The pulmonary process may not be suffi- 
ciently active to cause the patient any concern 
and the laryngeal involvement represents latent 
activity. Here, early diagnosis is of vital im- 
portance. 

The favorite site for tuberculous lesions of 
the larynx is within the interarytenoid space. 
Pain is a constant factor in advanced cases of 
tuberculous laryngitis. Syphilis may likewise 
affect the larynx in any of its various stages and 
often presents problems in the differential diag- 
nosis, even to the laryngologist. Diseases of 
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central origin frequently produce a paralysis of 
one or both vocal cords. 

The most significant of all changes that may 
take place in the larynx is that produced by 
malignant growths. It has well been said that 
hoarseness is the danger signal of the larynx. Un- 
fortunately, too few of the laity and the profession 
heed this danger signal. Few malignant lesions 
throughout the entire body present any earlier 
symptoms than intrinsic carcinoma of the larynx. 
The earliest manifestation of intrinsic carcinoma 
occurs on the vocal cords, usually at the junction 
of the anterior and middle thirds, producing at 
first only a slight alteration in voice. This repre- 
sents the earliest form of intrinsic carcinoma 
which can be detected, and the first symptom 
presented is hoarseness. If this early warning 
symptom were accorded the recognition it de- 
serves, many lives would be saved. It is generally 
agreed that 80 to 82 per cent of intrinsic carci- 
nomas of the larynx respond favorably to treat- 
ment, yet the study of statistics shows that a 
very large percentage of these cases die from 
cancer of the larynx. The cause of this high 
mortality rate is the fact that an early diagnosis 
was not made. In recent years cancer has assumed 
a much higher mortality rate. From this we may 
conclude that malignant lesions are increasing or 
that our diagnostic methods have improved. It 
is certainly true that the laryngologists who are 
manifesting interest in cancer of the larynx are 


undoubtedly seeing more of these malignant con- 


ditions than in former years. One wonders 
whether this is a natural increase or the reward 
for years of work and interest manifested in this 
particular subject. It is deplorable, however, 
that such a large percentage of cases of carcinoma 
of the larynx referred to the laryngologist are so 
far advanced that little hope for a cure can be 
offered. The first symptom of intrinsic carcinoma 
is present early; the diagnosis presents little if 
any difficulty; and most important of all is the 
fact that this condition is curable in its early 
stages. Carcinomas occurring in other portions of 
the larynx aside from the vocal cords are as a rule 
not discovered early because they produce no 
alteration in voice function and no discomfort 
until the lesion is well advanced. 

Concurrent with the diagnosis of carcinoma of 
the larynx must be the mode of handling such 
lesions so as better to effect a complete cure in as 
large a percentage of cases as possible. Obviously 
different stages of the growth will necessitate 
varying modes of attack. Briefly, those cases of 
incipient, intrinsic carcinoma consisting of an 
outcropping on the anterior or middle third of the 
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vocal cord respond most successfully to intra- 
laryngeal surgery. These are purely surface 
lesions confined to the vocal cord and could well 
be designated as cordal carcinomas. The tumor 
is small and there is no lagging or fixation of the 
cords. Suspension laryngoscopy permits one to 
remove and cauterize the base of these growths 
successfully. An excellent exposure of the laryn- 
geal structures is obtained, and it is comparatively 
easy to remove these early growths by dissection 
followed by cauterization. When the growth has 
extended beyond the limits just described and 
two-thirds or more of the cord is involved, more 
extensive surgery will be necessary. As the 
growth extends in the long axis of the cord, there 
is an induration of the base and occasionally an 
early lagging of the cord is present. This is the 
type of case which demands thorough study and 
differentiation. Laryngofissure is the operation 
of choice and in properly selected cases the final 
results are most satisfactory. Border line cases 
are frequently seen which tax the diagnostic 
acumen of the surgeon. Persistent hoarseness 
over a period of time, gradually becoming worse, 
conveys to the mind a picture of an extensive 
lesion. Definite fixation of a cord with an exten- 
sive growth is a positive indication that con- 
servative surgical procedures advocated hereto- 
fore will be of no avail. Radical surgery, such as 
laryngectomy, will offer some hope provided there 
has been no extension of the growth outside the 
laryngeal box. Conservatism when dealing with 
cases of carcinoma of the larynx must be disre- 
garded and the surgery suited to the particular 
case instituted. I am convinced that when deal- 
ing with carcinoma of the larynx, it is better to 
err on the side of radicalism than conservatism. 

While deep roentgen-ray therapy is now avail- 
able and offers splendid results in some cases, the 
uncertainty of the outcome is such as to make me 
most skeptical. My cases receive one or two 
therapeutic doses of deep x-ray for fixation of the 
cells in mitosis just prior to operation. I am 
firmly convinced that surgery is the method of 
choice when dealing with carcinoma of the larynx, 
that x-ray therapy may be used as a valuable 
adjunct, and that these 2 methods should be 
used together when the occasion demands. 

It is truly appalling to realize the large number 
of advanced cases of malignancies that are con- 
sulting the laryngologist for the first time. Too 
frequently these cases have progressed beyond 
the stage where surgical intervention will offer 
any hope of cure. Deep x-ray therapy can like- 
wise offer little hope in these advanced cases. 
How are we to account for the delay of the patient 
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in seeking medical aid in these advanced cases of 
malignancies? Can it be because the patient fails 
to realize the significance of persistent hoarseness, 
or has the general practitioner ignored the danger 
signal of the larynx? The importance of voice 
changes must be more fully appreciated and the 
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co-operation of the general practitioner solicited 
in an effort to direct these cases to competent 
laryngologists for examination and diagnosis. The 
importance of an early diagnosis must be stressed 
in all cases of hoarseness if we are to be successf{u! 
in our fight against carcinoma of the larynx. 


INFECTIONS OF THE PARANASAL SINUSES OF 


DENTAL 


ORIGIN 


JOHN J. SHEA, M.D., F.A.C.S., Memphis, Tennessee 


HE wonderful improvement in sinus 

patients following a clean-up of their 

dental pathology is an indication of 

the close relationship between the in- 
fection of the paranasal sinuses and the teeth. 
The maxillary is the sinus most frequently 
infected by extension from the teeth. The 
ethmoidal cells can be infected secondarily by 
extension from the antrum, and in one of our 
cases a tooth was found within the ethmoidal 
labyrinth, acting as a foreign body. The fron- 
tal sinuses in turn may be blocked by the 
former sinuses and at times a slowly ascend- 
ing purulent infection will produce a pansi- 
nusitis of one side from a dental infection. It 
is important in all cases of maxillary sinusitis 
that the teeth be carefully examined and stud- 
ied roentgenologically. 

There is a close relationship between the 
teeth and the maxillary sinus. The deciduous 
teeth have their nativity in the cancellous 
bone below the antrum, and at birth the bud 
of a deciduous molar is larger than the cavity 
of the antrum. At 5 months the bone behind 
the antrum contains the invisible germ cen- 
ters of the permanent upper molars, one 
stacked upon the other. As the antrum pneu- 
matizes, it extends backward and downward 
pushing before it the alveolar process contain- 
ing the tooth buds. If the natural pneumatiz- 
ation of the antrum occurs, the upper molars 
are rotated into their normal position, the 
first at 6 years of age, the second at 12, and 
the third or wisdom teeth after the 18th year. 


Presented before the Clinical Congress of the American College 
of Surgeons, Chicago, October 25-29, 1937. 


The antrum continues to increase in size 
throughout life, the increase in the latter years 
being due to the thinning of the bony walls. 
The exception to this natural law is when the 
development of the antrum is arrested during 
the formative period as the result of one se- 
vere infection or the accumulated action of 
repeated mild infections or allergy (vasomotor 
rhinitis and sinusitis), or when the removal of 
all the upper teeth allows a recession of the 
outer angle of the antrum due to the absorp- 
tion of the alveolar process. Should pneu- 
matization be excessive, the roots of the mo- 
lars are more prominent within the antrum 
and the forward extension contacts the cuspid 
and rarely the incisors. 


MAXILLARY SINUS 


The maxillary sinus may be infected directly 
by either acute or chronic infections of the 
teeth immediately adjacent to the sinus or 
indirectly because of a lowered resistance as 
the result of dental infections. The direct ex- 
tension occurs from periapical or periodontal 
disease, which produces within the sinus either 
an inflammatory reaction or a direct contami- 
nation. Dental insults account for a number 
of acute empyemas of the antrum, as when in 
doing an extraction, a passage is made through 
an infected socket into the antrum. At times 
the incomplete hygiene of a socket will leave 
roots or decayed bone, which serves as an 
insidious focus, and as a starting point from 
which occurs an ascending infection. Trau- 
matism may play a part and leave fractures 
through which infection may enter the sinus. 
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lig. 1. Coronal section of a newborn child showing the 
comparative size of the tooth buds and of the maxillary 
antrum. 

Fig. 2. Diagrammatic drawing of the position of the 
deciduous teeth buds and the germ centers of the perma- 
nent molars at 5 months. 


The forcing of teeth, roots, or diseased bone 
into the antrum contaminates the sinus, 
which, as a rule, is already inflamed, with the 
result of producing an empyema. An acute 
antrum associated with a swelling of the cheek 
is suggestive of dental origin. 


INCIDENT 


Gordon Berry in two interesting reports 
read before the 1928 and 1929 meetings of the 
American Laryngological Association gave his 
impression of the frequency of the relationship 
between diseased teeth and maxillary sinusi- 
tis. His private cases showed 20 per cent of 
the acute and 80 per cent of the chronic maxil- 
lary sinus infections to be of dental origin. 

In reviewing the case histories of 32 radical 
antrum operations done on our private pa- 
tients during the past 16 months, 2 were the 
results of malignancies; 2 followed fractures 
obtained in automobile accidents; 7 had den- 
tal fistulas following extraction of teeth; 9 had 
chronic hypertrophic membranes or empye- 
mas as a part of a pansinusitis; 12 of the antra 
contained 1 or more polyps of which 6 were 
considered of dental origin because of the site 
of their attachment. The other 6 cases of pol- 
yposis required bilateral antrum operations. 

Infection of the sinuses in children is seldom 
of dental origin, the exception being the rare 
cases of osteomyelitis originating about the 
tecth of infants. In one such instance (Case 
1), G. G., male, aged 4 months, was seen in 
consultation with Dr. E. C. Ellett for an or- 
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Fig. 3. The influence of the development of the antrum 
on the rupture of the upper teeth. The shaded area is of 
an infantile superior maxilla with its antrum, which, as it 
develops, forces the permanent upper molar teeth into their 
normal position (Keith). When the normal antrum de- 
velops, the three molars are in contact with its floor. 


bital cellulitis. A stab wound through the 
lower lid made by a surgeon in a neighboring 
town was unproductive of drainage. Exami- 
nation and roentgenological study revealed an 
acute purulent maxillary sinusitis. At opera- 
tion an osteomyelitis of the upper jaw was 
found and the child lost its 2 upper molar 
tooth buds. The older the patient under con- 
sideration with a maxillary sinusitis, the more 
likely will it be that dental infections play an 
important part as a causative factor. 
DENTAL CYST 

Dental cysts are more frequent than diag- 
nosed, as they may present no characteristic 
sign or symptom and usually are accidentally 
encountered while raying the sinuses. If there 
is any suspicion of a dental cyst its presence 
can be proved by filling the antrum with a 
radiopaque oil and again roentgenographing 
the sinus. 

a. Radicular (root, dental, or periodontal) 
cysts are the result of chronic inflammation of 
the periodontal membrane, usually associated 
with infected pulpless teeth. A typical exam- 
ple may be found about the upper lateral 
incisor, as the thickness of the cancellous bone 
in this region readily allows of cystic forma- 
tion. All granulomas do not mature into cysts 
due to the lack of the cellular constituents 
essential to their development. ‘These cysts 
may continue their growth after the removal 
of the offending tooth. They seldom cross the 
median line and their progress is outward, 
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Fig. 4. Photomicrograph of a button biopsy demon- 
stration of the pathology of the lining membrane in a case 
of an empyema of the antrum of dental origin. 


eventually into the vestibule of the nose or the 
anterior end of the antrum. They grow slowly 
and with little pain and their presence is de- 


tected because of a bulging outward of the 
alveolar plate, the diagnosis being confirmed 
by a roentgenogram. These cysts must be 
differentiated from the median anterior maxil- 
lary cysts. 

Treatment consists in the removal of the 
teeth bordering the cyst and surgical dissec- 
tion of the cyst wall, the wound being allowed 
to heal openly by granulations. If the cyst 
has migrated into the antrum, the latter 
should be opened and inspected. Should the 
antral membrane be diseased, a radical opera- 
tion is demanded, but if the membrane ap- 
pears healthy, a nasoantral window for drain- 
age will be sufficient. I have watched the 
migration backward of a cyst from the region 
of the upper lateral incisor through the pyri- 
formis process of the superior maxilla into the 
antrum. In its progress it devitalized the ad- 
jacent canine and first bicuspid. 

b. Follicular cysts (dentigerous) are less fre- 
quent than radicular cysts, being of develop- 


mental origin, the result of proliferation and 
degeneration of the cells of the enamel organ 
connected with an unerupted tooth, the latter 
being included within the cyst. They occur at 
any age, but most frequently during the sec- 
ond dentition. The unerupted tooth, acting 
as a foreign body, stimulates the misplaced 
anlage to unlawful growth. The cuspids, in- 
cisors, and third molars are the most frequent 
offenders in either the upper or lower jaw. 
Histologically, they are surrounded by a fibrous 
capsule lined with squamous epithelium. The 
cyst consists of a cavity filled with a fluid and 
contains a part or the whole of a tooth. The 
teeth usually involved are permanent or super- 
numerary. 

I have seen one follicular cyst in a child of 4 
(Case 2), the condition being diagnosed as 
sarcoma of the superior maxilla, but during an 
attempt to fill the antrum with a radiopaque 
oil, the cyst was entered and the oil replaced 
the contents of the cyst. 

Because of their constant growth without 
pain, the condition is usually diagnosed as a 
tumor; the significant diagnostic point is the 
absence of a permanent tooth in the region of 
the swelling. A roentgenological study will 
confirm the diagnosis, and the treatment is 
similar to the manner of handling a radicular 
cyst. 

c. Adamantinoma (multilocular) are rare be- 
nign tumors arising from dental epithelium. 
Histologically, they consist of irregular masses 
of epithelial cells surrounded by a fibrous 
stroma with a definite capsule. The tumor 
readily undergoes cystic degeneration, and the 
diagnosis is made because of the deformity 
produced; the absence of pain and signs of in- 
flammation differentiate it from an active 
infection. At times the tumor may grow rap- 
idly and by pressure destroy vital teeth. 

The treatment is surgical and the larger 
tumors may leave deformities requiring plas- 
tic repair. 

d. Dermoid cysts are congenital accidents 
containing characteristically dermoid struc- 
tures, such as hair, teeth, and the glands of 
the skin. Those found in the antrum originate 
in the hard palate and are diagnosed by their 
size and roentgenological peculiarities. Their 
treatment is surgical, and like adamantinoma, 
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Fig. 5. 


Roentgenogram of the skull showing a dental 
polyp outlined by the instillation of a radiopaque oil into 
the antrum. 


Fig. 5. 


plastic procedures may be required for the re- 
pair of the surgical damage. 


CUSPID AND INCISORS 


When the pneumatization of the antrum is 
excessive, it will have a direct relationship 
with the upper cuspid, and in still rarer cases, 
the incisors. Periodontal infections about the 
upper cuspid and incisors ‘will produce a swell- 
ing of the structures in the vestibule of the 
nose and an extension of an osteomyelitis may 
involve the septum. 


CasE 3. A. G. was admitted to the Baptist Hos- 
pital in the middle of the night with an intense pain 
deep in the face. Two weeks previously he had ex- 
perienced the removal of his upper teeth. The day 
after the extraction of the incisors, his upper lip be- 
gan to swell and a throbbing pain developed within 
the nose; each night the pain demanded a sedative 
and on the night of admission, the pain became so 
severe that the medication was unsuccessful in re- 
lieving the suffering. The dental wounds were heal- 
ing normally, but upon examination of the nose, the 
septum was found to be swollen. A roentgenological 
study revealed an increased density of the bony sep- 
tum. Sulfanilamide treatment was begun and intra- 
nasal tampons were inserted every 4 hours for 20 
minutes, during which time infra-red therapy was 
applied over the face. An abscess of the septum 
developed, which, on drainage, relieved the head- 
ache, The patient made an uneventful recovery. 


Fig. 6. 
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Fig. 6. Side view showing a dental polyp outlined by 
the instillation of a radiopaque oil into the antrum. 
Fig. 7. Roentgenogram showing a follicular cyst. 


ETHMOIDAL SINUS 


Prolonged infection within the antrum will 
extend to the ethmoidal cells and in turn the 
blockage of the frontal duct by the anterior 
cells will produce a frontal sinusitis. Fortu- 
nately, early attention to the maxillary sinus 
disease will prevent the ethmoids and frontals 
from becoming chronic. 


CASE 4. Recently a woman, L. B., aged 43, at 
operation had an undeveloped cuspid free within the 
anterior ethmoidal cells. This patient was first seen 
following an automobile accident at which time a 
deformity of the nose was corrected. Eighteen 
months later she returned with a history that she 
was not satisfied with a negative diagnosis as to the 
cause of a right sided headache, given her at one of 
our larger eastern hospitals. Examination and roent- 
genological study revealed a pansinusitis of the right 
side. Nasal treatments relieved the pain, especially 
if the right antrum were irrigated through the ostium. 
A radiopaque oil instilled into the antrum brought 
out in the roentgenological study that the membrane 
lining the antrum was uniformly thickened. An 
exploratory opening of this antrum discovered a 
diseased lining membrane, and after the agger nasi 
cell was opened, an undeveloped cuspid tooth was 
extracted. There is no way of ruling out that this 
tooth was not in its present location at the time of 
her accident, but the spacing of her teeth confirmed 
the opinion that the tooth had never migrated to its 
normal position. Studying the original roentgeno- 
gram made at the time of her accident, the shadow 
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Fig. 8. Follicular cyst, lipiodol injection. 


cast by the tooth was always behind the nasal proc- 
ess of the superior maxilla and could be read into the 
plate only with the foreknowledge of its presence. 


MANAGEMENT OF ACCIDENTAL PERFORATION 
OF THE ANTRUM 


When a tooth penetrates the antrum at its 
extraction, the socket and dental sinus should 
be thoroughly cleansed and left alone. A pro- 


cedure of watchful waiting should be insti- 
tuted, and if the antrum succumbs to the in- 
fection, the sinus should be opened through 
the nose. There is no excuse for tinkering with 
an antrum through an unnatural dental open- 
ing, and a dentist guilty of maintaining an 
alveolar opening into an antrum should be 
condemned. At times, a piece or a whole root 
will slip into the maxillary sinus during an 
extraction. When this occurs simple means 
should be tried to deliver it through the open- 
ing, but if simple measures fail, a window 
should be made through the anterior antral 
wall, and the foreign body removed. This is 
very simple when done by an experienced sur- 
geon. 

There is a tendency for the dentist to 
curette his perforation, and often an aperture 
remains which is so large that its closure re- 
quires a plastic operation. 

The dentist is relieved of any liability of an 
antral infection, following a dental penetra- 


Fig. 9. Case 7. Roentgenogram demonstrating three 
molar teeth within the antrum and one at the angle of 
the lower jaw. 


tion, if he immediately refers the patient to a 
competent rhinologist, and does not interfere 
with the antrum. The question of legal liabil- 
ity is solved, for the patient cannot success- 
fully sue the dentist for penetrating the an- 
trum, but if the dentist continues to treat him, 
he (the dentist) may be liable for not doing 
what ‘‘the state of the art” demands. I once 
recovered from an antrum a piece of wooden 
applicator broken off in the antrum in an 
attempt by a doctor to replace a polyp pro- 
truding through a dental opening. Fortu- 
nately, the same individual was the patient 
and the doctor. 

Case 5. W. L.R. Dr. Justin D. Towner, while 
removing the first upper molar, discovered that the 
anterior buccal root penetrated into the antrum. 
He immediately referred the patient, and upon 
examination and roentgenological study the antrum 
was found to be infected with the ostium closed, 
which accounted for the absence of nasal discharge. 
Two years previously a radical antrum operation 
was performed on the other antrum of this gentle- 
man because of a neglected nasal condition following 
a similar dental complication. An antral nasal win- 
dow was made into which a No. 16 F. rubber cathe- 
ter was inserted as a drain. The discharge was very 
offensive and to clear the antrum permanganate 
potash 1:4000 solution was instilled through the tube 
into the antrum frequently for 2 days. Under this 
treatment the fistula healed, and the patient escaped 
the fate of his former experience. 


DANGERS OF PACKING A DENTAL FISTULA 


When a dentist penetrates an antrum, he 
should avoid extensive curetting of the fistula 
tract and above all, never-insert any packing 
capable of slipping into the antrum. 
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CasE 6. J. F. M. A dental surgeon misread a den- 
tl film and attempted to remove on the wrong side 
an unerupted upper third molar. The operation 
ended with a large opening through the posterior 
wall of the maxillary sinus and a strip of gauze pack- 
ing was fitted into the wound. When the patient 
reported the next day, there was no gauze visible 
and an attempt to probe and irrigate the antrum for 
it was futile. There developed a pansinusitis of that 
side, which aggravated the old gentleman’s arthritis. 
\ radical antrum operation was necessary to remove 
the strip of gauze which was located high in the 
antrum. 


CLOSURE OF DENTAL APERTURE INTO 
THE ANTRUM 


The openings left after extractions vary 
from root size to massive injury. It is difficult 
to close a circular aperture the walls of which 
are bone, but if the canal made by the aper- 
ture is converted into a trough it will readily 
heal. This requires the removal of the outer 
wall of the canal and a sufficiency of the ante- 
rior wall of the antrum to allow the sliding 
down of a mucous flap, which is sutured in 
place with black silk. A removable dental 
appliance made with flanges is utilized to pro- 
tect the healing wound until a permanent 
bridge is made. 


FRACTURES OF THE MAXILLA INVOLVING 
THE TEETH 


The sudden and permanent stopping of fast 
moving automobiles and aeroplanes throws 
the passengers forward with great force, strik- 
ing their faces against protruding objects, 
usually on the dash board. The injuries sus- 
tained by the superior maxilla vary from sim- 
ple, depressed fractures to crushing injuries in 
which all of the teeth contacting the sinus 
have been jammed into it. There is no set 
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rule of handling these accidents, but no teeth 
possessing attachments should be sacrificed at 
the emergency operation. The bony frag- 
ments of the hard palate and the walls of the 
antrum should be replaced and the teeth given 
mechanical support. Many will be saved and 
those lost will have served in preserving the 
contour of the alveolar process. 


INTRA-ANTRAL TEETH 
Unerupted teeth that migrate into the an- 


trum will act as foreign bodies within the 
sinus, and should be removed. 


CasE 7. C. W. R. sought relief from a chronic 
maxillary sinusitis. Roentgenological study showed 
the antrum involved contained 3 fully developed 
teeth within its cavity. The first molar had rotated 
its position and the crown faced upward into the 
antral cavity. 


These intra-antral teeth sooner or later die 
and become foreign bodies and their removal 
is demanded. 


FATAL COMPLICATIONS 


An osteomyelitis of the superior maxilla fol- 
lowing an extraction performed in the face of 
an active infection may prove fatal, either 
rapidly by causing a cavernous sinus throm- 
bosis or insidiously as the result of a spreading 
osteomyelitis. 
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THE 1937 CLINICAL CONGRESS 
THE COLLEGE AND THE CULTURAL ASPECTS OF SURGER\ 


EUGENE H. POOL, M.D., F.A.C.S., New York, New York 


N November 15, 1912, it was voted 
that a College of Surgeons be 
organized. Peculiar significance, 
therefore, attaches itself to this 

meeting by reason of the fact that it is the 
quarter century mark in the history of this 
College. 

The general objective of its founders was 
the elevation of the standard of surgery by 
means of the following specific measures: 

1. Development of a comprehensive asso- 
ciation to enable visiting surgeons to see sur- 
gical confréres at work and to discuss with 
them problems of practical surgery. 

2. Enrollment of competent and ethical 
surgeons. 

3. Opposition to the barter in patients by 
fee splitting. 

4. Protection of the public from incompe- 
tent, dishonest, and unnecessary surgery. 

5. Improvement of hospitals and teaching 
institutions. 


Notable progress has been made toward 


these goals. But it has not always been 
smooth going. There have been stumblings 
and uncertainties, criticisms and contests. 
Yet the College has survived and now holds 
an important place in and exerts a salutary 
influence upon American surgery. Its accom- 
plishments and activities need not be reviewed 
save in so far as they suggest questions of 
policy for the present and future. 

Surgical education looms up as the most 
important problem at the present time. In 
analyzing it we find four phases: 

1. The making of the man. 

2. The making of the doctor— 
ate education. 

3. His training and qualifications for spe- 
cialization in surgery—graduate training. 

4. The final step in the making of a surgeon 

-postgraduate study. 

Address of the Retiring President, presented before the Clinical 
Congress of the American College of Surgeons, Chicago, October 
25-29, 1937. 


undergradu- 


Let us keep these phases in mind during 
our discussion. 

Cutler states that ‘the real education of 
the surgeon is a postgraduate affair.” But 
this is true only in part. It overlooks the all 
important period of development which I 
have called “the making of the man.” The 
importance of this has been appreciated 
throughout the ages. To quote Horace, “A 
cask will long retain the flavor with which, 
when new, it was impregnated.”’ And Kipling 
epitomizes the thought in opening his auto- 
biography: “Give me the first six years of a 
child’s life,” he says, ‘and you can have the 
rest.” It is the early formative years that 
have the greatest influence upon character 
formation. 

That something is wrong with our system 
of education is emphasized by the words of 
notable contemporaneous educators. Sir Al- 
fred T. Davies says, ‘‘We have so systema- 
tized our education that it has lost its soul. 
Intellectual curiosity has been destroyed and 
independence of character has been sacrificed 
for cleverness.” And President Butler writes, 
“We must get rid of the notion that education 
is identical with instruction and that prepara- 
tion for making a living is on the same plane 
as preparation for life.” 

We shall, however, pass over these infer- 
ences and direct our thoughts to medical edu- 
cation with special emphasis upon the prepa- 
ration and qualifications to practice surgery. 
Thirty-five years ago “only 20 states had any 
requirements of general education whatever 
and only ro of these required graduation from 
a high school. No state demanded any college 
training preliminary to the medical course 
which in many schools at that time was only 
three years in length.”? 

A man with such meager preparation was 
legally entitled to undertake major surgery. 


1Willard C. Rappleye. Current trend in medical education. New York 
State J. Med., 1936, 36: 1939-1942. 
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There has, however, in this brief span of years 
been an astonishing advance in the require- 
ments for admission to schools and their num- 
ber has been reduced from 162 to 67 approved 
four to six year schools. It is generally recog- 
nized that “the undergraduate course of study 
can only begin the education of the physician, 
for he must remain a student all his life” if he 
js properly to fulfil his obligations. 

‘““A widespread and permanent improve- 
ment in the quality of medical service cannot 
be secured until graduate medical education 
has been developed at least to the level of excel- 
lence of the better undergraduate courses.’”! 

This desideratum is being approached in 
certain of the specialties which have organized 
national boards to establish the qualifications 
of the individual to practice a specialty and 
to make public those so qualified. Such a 
board in surgery has been established. We 
may justly hope that it will do much to im- 
prove the situation. If present plans mature 
the College will be in a position to give in- 
valuable co-operation. 

This scheme is in keeping with an objective 
long held by the College. Indirectly, it will as 
time goes on improve the professional attain- 
ments of our fellowship for in most cases it 
will constitute a hurdle which the aspirant 
will have taken successfully before entrance 
into the College. But it is not proposed that 
the College shall in any sense abrogate its 
right to determine the fitness of the candi- 
dates for its own membership. Special con- 
sideration must be given to attributes diffi- 
cult to ascertain by the methods so far set up 
by these Boards, such as judgment, integrity, 
and personal fitness. 

The American Board of Surgery represent- 
ing the various surgical organizations of the 
country proposes to initiate or expand in 
numerous properly equipped hospitals the 
training for several years of the graduate stu- 
dent under intimate control and instruction. 
This would constitute an apprentice type of 
experience and should embrace the funda- 
mental sciences of anatomy, physiology, 
pathology, as well as the history of surgery. 

The College has gone on record as whole 
heartedly supporting this enterprise. A Com- 
mittee on the Graduate Training for Surgery 
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appointed by the Board of Regents reported 
in October, 1935. This whole question is so 
important and is so little understood that it 
seems well to summarize this report which 
has contributed to important developments 
in surgical education. 

The discussion was confined to the period 
in the development of a surgeon between the 
acquisition of his medical degree and his quali- 
fication as a surgeon; this may be termed the 
graduate phase as distinguished from the 
undergraduate and postgraduate. It was felt 
that intensive training involving much actual 
experience and responsibility and further 
study in anatomy, physiology, and pathology 
as related to surgery would most satisfactorily 
lead to the development of qualified surgeons. 
The required opportunities and facilities for 
such training exist only in a very limited 
number of teaching hospitals associated with 
schools of medicine. It was, therefore, recom- 
mended that non-teaching hospitals with 
proper personnel, plant, and organization be 
encouraged to undertake graduate training 
for surgery and that the College establish a 
minimum standard requisite for the approval 
by the College of such hospitals for training 
surgeons. 

The report was approved and the commit- 
tee was authorized to co-operate with com- 
mittees of other surgical organizations in the 
development of a program in accordance with 
the tenor of this report. 

But even when the young man with the 
background and training prescribed by the 
Board of Surgery launches upon his own, he 
cannot be considered a perfected product. 

“Tn this broad earth of ours, 

Amid the measureless grossness and the slag, 
Enclosed and safe within its central heart, 


Nestles the seed perfection.” 
Walt Whitman 


Much in years and labor is required to 
smelt the slag and to free the seed of perfec- 
tion from its enveloping husk of measureless 
grossness. 

Hippocrates realized this in stating poeti- 
cally, “Such, in effect, as is the culture of 
plants, is the study of medicine. Our natural 
disposition is the soil; the precepts of our 
masters are the seed; instruction, begun from 
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childhood, is the sowing of the seed in proper 
season; the place where instruction is given 
is the surrounding air where the plants find 
their nourishment; diligent study is the hand 
of the workman; finally, time strengthens and 
brings all to maturity.” 

Graduate study must continue throughout 
life. In the past, opportunity for this has been 
largely restricted to foreign lands. 

Even centuries ago students journeyed to 
Bologna, Padua, and Salerno. Through Lan- 
franchi the Italian influence was injected into 
France. It was even then taught that ‘‘no 
one can be a good physician who knows noth- 
ing of surgical operations, and no one can 
operate who does not know medicine.” It 
was through the universities at this period 
that the teaching of medicine was systema- 
tized and received its stimulus toward modern 
efficiency and graduate opportunity. During 
much of the roth century English and Scotch 
students went to Paris, but later to Berlin 
and Vienna, which offered rich hospital and 
laboratory facilities. Our forebears, begin- 
ning with Morton and Bard, received their 
inspiration largely in the mentioned foreign 
centers. 

But the child has grown apace and surgery 
in America is now on a plane so high that we 
are no longer dependent to an appreciable 
degree upon outside resources for purposes of 
surgical training. Indeed the tide has turned 
and students from afar are coming to us in 
progressively increasing numbers. Technical 
developments and influences from all sources 
have been garnered and culled in the clinics 
of our country and the simplified net results 
have been transmitted to the individual sur- 
geons throughout the land. There is now no 
excuse for a man who has had opportunity to 
do a reasonable amount of surgery to do poor 
surgery. In his early years, however, he may 
well be a menace if left to his own devices un- 
controlled and without supervision. A large 
number, moreover, will always be mediocre, 
merely technicians. How he can be controlled 
and how more men can be lifted above me- 
diocrity are problems for this College. 

What is it that makes the great surgeon? 
To answer this one naturally attempts to 
analyze the characteristics of the masters 


with whom he has come in contact rather 
than those who have been analyzed and dis- 
sected by others. The outstanding and in- 
variable quality has been that uncommon 
virtue termed common sense. Bull, Peck, 
McBurney, Richardson, Judd, to mention a 
few only, had a certain something, best 
termed a nice judgment. This quality is a 
gift from God and such men would probably 
have been equally competent in other walks 
of life. Such a man rarely gets himself or his 
patient into avoidable trouble and rarely 
makes unwise decisions. 

Humanity and kindliness come next, which 
lead such men to think primarily and domi- 
nantly of their patient’s welfare. John Hunter 
had these qualities to a supreme degree: com- 
mon sense, modesty, kindliness and charity, 
Crabtree states, “His works were simply an- 
nounced as by John Hunter. A plain door 
plate, with the same name, announced his 
residence. Money was a secondary considera- 
tion to him. To a poor tradesman from whom 
he had received 20 guineas for performing a 
surgical operation upon his wife, he returned 
19 guineas, having learned with what diffi- 
culty and extreme self-denial the husband had 
raised the money. ‘I sent back 19 guineas, 
and kept the 2oth,’ he said, in apology for 
retaining even the one, ‘that they might not 
be hurt with an idea of too great an obliga- 
tion!’” 

Next, resourcefulness and courage but 
never rashness; that is, the ability to meet 
without loss of nerve unexpected and serious 
conditions, sometimes of his own making. 

Technical skill and a scientific training are 
a sine qua non but are inadequate without 
the above attributes. Technique allows skill- 
ful routine work but alone it marks the arti- 
san, not the surgeon. 

These traits cannot be taught; they are 
God given. 

Since the College cannot altogether change 
the type of man, extreme care must be taken 
to exclude the incompetent and the male- 
factor and to admit only those of ability and 
sterling character. “Only men who have 
given proof of their competency should be 
entitled to public recognition and trust as 
surgeons.” 
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Among our 12,000 members mistakes have 
been made. This is past history. It takes 
time to develop a plan of certification. This 
is still being developed and each year the pro- 
cedure is becoming more and more efficient. 
I venture to predict that in a very few years 
the decisions of the Credentials Committees 
throughout the land will meet with universal 
approval. Let me in this connection call to 
your attention a recent ruling in regard to the 
requirements for fellowship in the College. 
Applicants for fellowship whose qualifying 
medical degree shall have been obtained after 
the date of January 1, 1938, shall be required 
to present evidence of having completed three 
years of hospital service in one or more hos- 
pitals approved by the American College of 
Surgeons for graduate training in surgery, of 
which two years shall have been spent in 
training in surgery. In the case of graduates 
of medical schools which withhold the medical 
degree until after a fifth year of hospital in- 
ternship, the date set will be January 1, 19309. 
In the development of modern surgery tech- 
nical aspects progressed by notable stages. 
Speed was at first exploited. James R. Wood! 
effected a thigh amputation in 9 seconds. 
Then came the anatomical era, represented 
by such men as Frank Hartley. Each struc- 
ture was carefully and laboriously outlined by 
sharp dissection. Halsted’s example of pro- 
longed meticulous dissection, careful asepsis 
and thorough hemostasis probably made the 
greatest impression on the surgery of today. 
Technique is now relatively standardized in 
two schools: one, silk and slow; one, absorb- 
able material and measurable speed. Both in- 
sist upon the essential features, careful sharp 
dissection, hemostasis, asepsis and the mini- 
mum of irritating foreign bodies. It is no 
longer the technical but the mental supremacy 
that makes the great surgeon. It is the head, 
not the hand. Besides those general qualities 
which we have outlined, the competent sur- 
geon must, besides clinical experience, have 
knowledge of pathology, physiology, general 
medicine, and psychiatry. Centuries ago it 
was said, “Only he who in himself unites 
medicine and surgery is a perfect physician. 


‘Bradshaw, J. H., James Rushmore Wood. Surg., Gynec. & Obst., 
1929; 48: 441. 
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The physician who knows only one branch is 
like a bird with only one wing.’’ As to psy- 
chiatry, Bard remarked over 100 years ago, 
“The physician who confines his attention to 
the body knows not the extent of his art. If 
he knows not how to soothe the irritation of 
a troubled and enfeebled mind, to calm the 
fretfulness of impatience, to rouse the courage 
of the timid, and even to quiet the compunc- 
tions of an over-tender conscience, it will very 
much confine the efficacy of his prescriptions; 
and these he cannot do, without he gain the 
confidence, esteem and even the Jove of his 
patients.” 

Culture and industry and constant study 
are essential. Rappleye tersely and idealisti- 
cally summarizes the motives of our present 
education. “After all,’”’ he says, “the purpose 
of a medical training, broadly conceived, is to 
prepare a cultured and educated gentleman 
and not merely a technician.” 

To return to common sense; one must treat 
the patient, not the disease. 

Can anything be more ill advised than to 
tell a 75 year old clergyman, whose only pleas- 
ure is smoking, that he must give it up be- 
cause a small patch of leucoplacia may de- 
velop into cancer? This was done by an 
eminent specialist. The patient was advised 
otherwise and is still smoking at the age of 85. 

Or can anything be more foolish than a six 
hour operation for advanced carcinoma of 
the breast on a woman of 79? In such in- 
stances the surgeon follows a rule of thumb 
method and does not consider the interest of 
the patient. He fails to grasp the all impor- 
tant axiom of Hippocrates, ‘‘to do good and 
to do no harm.” 

Suggestions are heard that something 
should be done to meet the urge of the medical 
man for a participation in the surgeon’s fee. 
In other words a compromise. One reads, 
‘First, the economic maladjustment in medi- 
cine makes it imperative for the man in gen- 
eral practice to indulge in fee splitting or else 
it would not be as prevalent as it is. Second, 
organized medicine will never get anywhere 
by condemning the practice but must offer 
something constructive in its place.” There 
should no more be a compromise in regard to 
this, than there should be a compromise with 
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the man who kidnaps a child. The profes- 
sional abortionist is less objectionable, to my 
mind, than the man who splits fees. While he 
is breaking his Hippocratic oath, he at least 
is doing something which he conceives to be 
right and for the welfare of the patient. 

To the fee splitter may be applied the 
words of Hippocrates, “So false a judgment 
seems to me to depend principally upon this: 
—that the profession of medicine is the only 
one that is subject to no restriction or punish- 
ment, except disgrace; now, disgrace does not 
wound those who live by it.” 

The College is taking active and aggressive 
measures to eliminate the fee splitter and to 
clean up hospitals which are nests for these 
vultures. 

Its Judiciary Committees and the Board of 
Regents have been particularly active during 
recent years in investigating and penaliz- 
ing hospitals and individuals who have been 
found guilty of fee splitting and other breaches 
of ethics. There is a Judiciary Committee for 
every state and province, to which all ques- 
tions of personal ethics dealing with Fellows 
of the College are submitted for investigation 
and report to the Regents. The mere knowl- 
edge of the existence of such a committee, 
with power to investigate and make recom- 
mendation, has had a very salutary effect in 
regulating local situations; and the plan in 
operation enables the College to act intelli- 
gently in dealing with undesirable Fellows, or 
situations which involve candidates or in- 
stitutions. 

The Clinical Congresses have become so 
successful that the clinics are often not able 
to accommodate the number who wish to 
attend. The Sectional Meetings which are 
miniature Clinical Congresses, five of which 
are held each year, will probably relieve this 
embarrassing situation. 

Probably no activity of the College has 
been more effective and more productive of 
results than hospital standardization. It is 
distinctly an educational project and has 
affected profoundly the members of the hos- 


pital staffs. If the plans of the Board of Sur- 
gery materialize, such standardization will be 
an essential link in the chain. 

We have discussed the five points which 
were enumerated as the purposes of the 
founders of this College. At this quarter cen- 
tury mark are there not other objectives to 
which the energies and resources of the Col- 
lege might be directed? 

The historical aspects of surgery call for 
clear definition and statement. The College, 
through its Fellows and as an organization, 
should bring its influence to bear upon the 
young aspirants in surgery. It is a fault com- 
mon to many organizations of “higher learn- 
ing” that they more largely affect those who 
have “arrived” than those who are “on the 
way.” The student in surgery, undergradu- 
ate as well as graduate, should be taught the 
history as well as the techniques, et cetera, of 
surgical practice. The College, by means of 
fellowships, prizes and awards, might well 
encourage the pursuit of the cultural aspects 
of surgery among the younger men. 

The College is qualified to serve in the 
crystallization and guardianship of the high- 
est and best traditions in surgery, which call 
for a continuous reiteration and restatement 
of the ideals of surgery and of the surgeon. 
In this commercial age it is especially impor- 
tant that conscious efforts be made to encour- 
age ideals, develop character, and support the 
highest professional standards. I have read 
the addresses of our former presidents and am 
much impressed not only by the number of 
distinguished men who have occupied this 
office but by the high ideals expressed by them 
as to the functions and future of this College. 
To be included in the list is an honor for which 
I thank you. I realize how inadequately I 
have filled the office. One is bound to make 
comparison with such a one as our late and 
much lamented president, Robert Greenough, 
who labored for the College with such sound 
and impartial judgment that he will ever live 
in its history as a shining inspiration and out- 
standing example. 
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NOTES ON 1937 MEETING 
BOWMAN C. CROWELL, M.D., Chicago, Illinois 


HE annual Clinical Congress ranks 
among the major educational activ- 
ities of the American College of Sur- 
geons, and the 1937 Congress in 
Chicago had the most able form of assistance 
from the Chicago surgeons in providing a 
worthy educational program in clinical sur- 
gery. Under the guidance of Drs. Vernon C. 
David and Michael L. Mason, a much ap- 
preciated reorganization of the arrangement 
of the surgical clinics was instituted so that a 
continuous clinical program in general surgery 
and each of the surgical specialties was pro- 
vided. This arrangement made it possible for 
each Fellow in attendance at the Congress 
readily to find worthwhile clinics in the sub- 
jects of his special interest on each day. Over- 
crowding of the clinics was in a large degree 
obviated by precautions which had been taken 
by the committee on arrangements in co- 
operation with the hospital administrators. 

The scientific meetings in general surgery 
and surgery of the eye, ear, nose and throat, 
which were held in the afternoons and eve- 
nings at headquarters, supplemented the purely 
clinical programs in the hospitals and covered 
many subjects of current surgical interest. 
The symposia on the subjects of cancer, frac- 
tures, and traumatic surgery continued to 
hold the interest of the audiences, and the 
attendance served to illustrate the great cur- 
rent importance generally attached to these 
subjects to which committees of the College 
are devoting much time and constructive 
efiort. The reports furnished by these com- 
mittees reflected a satisfactory progress in 
their work. 

A symposium on graduate training for sur- 
gery, participated in by representatives of 
other organizations, served to emphasize the 
importance of such special training for sur- 
geons and to crystallize the present trend of 
organization for such a purpose. It is expected 
that more and more hospitals will organize 
their work and otherwise equip themselves so 
that an increasing number of residencies for 


graduate training in surgery may be available. 

At this Congress the Presidential Meeting 
and Convocation were combined on the eve- 
ning of the first day. Following the installation 
of the new officers, the approved candidates 
were accepted into fellowship and thus were 
able to attend the other meetings of the 
Congress as Fellows. These candidates had 
assembled at College headquarters during the 
afternoon where a recapitulation of College 
activities and the significance of active fellow- 
ship were presented by officers of the College. 
This assembly was followed by a social hour 
during which an opportunity was furnished 
for the candidates and their families to become 
familiar with the home of their College. 

Another series of meetings was held at 
College headquarters on Wednesday morning 
when there were assembled the Judiciary, 
Credentials, and local Executive Commit- 
tees. Officers of the College explained the 
functions of these committees, and an informal 
discussion of their duties and responsibilities 
ensued in the course of which methods for 
accomplishment of their purposes were eluc- 
idated. The beneficial effects of these assem- 
blies were the subject of much favorable 
comment by Fellows during and after the 
Congress. 

The almost continuous projection of motion 
pictures on surgical subjects was a feature of 
the Congress that attracted large audiences 
and again emphasized the educational advan- 
tage of this medium. Preliminary review at the 
College of all films shown at Congresses serves 
to insure a high type of motion picture 
programs and these seem to be appreciated 
if the volume of the attendance can be taken 
as an index of real interest. 

No review of a Clinical Congress would be 
complete without mention of the important 
conferences and demonstrations on Hospital 
Standardization, but these are being reviewed 
separately. 

Lay education on medical and hospital sub- 
jects was carried on during the meeting 
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through the press and radio and at a com- 
munity health meeting. The co-operation of 
the representatives of the press and radio with 
the local committee on public relations was 
cordial and effective. 

The scientific and technical exhibits reached 
a proportion not previously attained by the 
Congress, and each served a valuable educa- 
tional purpose. 

Scientific exhibits which were prepared by 
the College were supplemented by those of 
individuals and of other national organiza- 
tions which are engaged in work which has a 
direct bearing on the work of the College in 
its Departments of Hospital Standardization 
and Clinical Research. Many of the technical 


exhibits demonstrated the modern trend of 
such exhibits in presenting material of a direct 
educational nature. 

Each year more and more surgeons from 
foreign shores are paying American surgery 
the compliment of attendance at our Clinical 
Congresses and this year the list of foreign 
visitors was a long and distinguished one. An 
honorary fellowship was conferred upon Mr. 
J. P. Lockhart-Mummery of London who 
delivered the annual oration on surgery on the 
subject “The Surgeon as a Biologist.” 

Chicago surgeons and hospitals are to be 
congratulated on the excellent program pro- 


vided and they merit the thanks of the 


American surgical profession. 
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TWENTY YEARS OF HOSPITAL STANDARDIZATION 


MALCOLM T. MacEACHERN, M.D., Chicago, Illinois 


HE Twentieth Annual Hospital 

Standardization Conference held in 

Chicago in connection with the Clini- 

cal Congress of the American College 
of Surgeons demonstrated a sustained interest 
in the hospital program which has been carried 
on by the College during the past twenty 
years. 

The addresses, papers, discussions, and dem- 
onstrations were highly interesting and in- 
structive. There were two especially signifi- 
cant aspects of the meeting. One of these was 
the participation in the program by represent- 
atives from other leading national medical 
and hospital associations—the American Medi- 
cal Association, the American Hospital Asso- 
ciation, the American College of Physicians, 
the Canadian Medical Association, and the 
American College of Hospital Administrators. 
Each of these organizations has its special 
interest in the administrative, educational, or 
professional functions of the hospital. All of 
these subjects are embraced in the compre- 
hensive program of the College which is con- 
cerned with continuing improvement in the 
institutional care of the sick and injured. 

The other outstanding evidence of individ- 
ual and group interest in a common problem 
was the intimate discussion of hospital service 
in conferences in which physicians, trustees, 
hospital executives and personnel were jointly 
concerned. It augurs well for the future care 
of the sick when the interests of various 
individuals and organized groups can be har- 
monized in this manner, thus giving greater 
momentum to the endeavor to promote better 
care of the patient. 

There was the customary interest in the 
announcement of the list of approved hospi- 
tals for 1937, based on the twentieth annual 
survey. Twenty years ago, in 1918, only 89 
hospitals merited approval by the College. 
This year 2,621 hospitals were awarded full or 
provisional approval. While the increase in 
the number of approved hospitals in the last 
decade has not been spectacular, it has been 


steady and substantial. Actually, the prog- 
ress of this work cannot be measured by the 
number of new hospitals added to the ap- 
proved list, but rather by the raising of the 
entire level of hospital service. Once a hos- 
pital meets the Minimum Standard for Hospi- 
tals, it is expected to press forward to ever 
higher attainments. It can be said of Hospital 
Standardization that it is far from static in its 
influence, since hospitals approved years ago 
continue to show notable advances from year 
to year, and the rate of progress is accelerated 
by the growing appreciation of the advantages 
of united effort under this program. 

Because of the emphasis which is being 
given to professional education as it affects the 
hospital personnel today, a number of discus- 
sions in the hospital conferences were devoted 
to this subject. Nurses, medical social work- 
ers, dietitians, technicians, and medical record 
librarians must meet definite standards of 
education and training in order to maintain 
present-day standards of service. The medical 
staff is involved in the trend toward stricter 
basic standards of preparation for all services 
of the hospital which are related to diagnosis 
and therapy. 

Graduate training for general surgery and 
the surgical specialties, as well as for medi- 
cine and the medical specialties is, there- 
fore, alive topic today. It was agreed at the 
conference that the facilities of non-university 
connected hospitals would have to be utilized 
to provide the necessary further opportunities 
for graduate training. The surgical staffs of 
many hospitals are already taking active steps 
to establish definite standards of qualifications 
for those who wish to do major surgery. In one 
large city where there are a number of ap- 
proved hospitals a definite standard for major 
surgery has been agreed upon. This is a trend 
in the right direction, but training and experi- 
ence should be the basic consideration. Every 
well organized, approved hospital, with ade- 
quate personnel and facilities, should actively 
support any legitimate move to promote 
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graduate training in general surgery and the 
surgical specialties. 

A notable feature of the hospital standardi- 
zation program this year was the attention 
given to the departments within the hospital 
which are related to oral surgery, psychiatry, 
physical therapy, pharmacy, medical social 
service, and others. The discussions empha- 
sized the need for good organization and efii- 
cient supervision and control of these services 
which are so closely related to the rapidly 
advancing interest in improved methods of 
diagnosis and therapy. 

Medical staff conferences received a due 
share of attention, it being generally believed 
that although frequently medical staff con- 
ferences are far from ideal, because of the 
sensitiveness displayed by some staff mem- 
bers, nevertheless this important practice in 
approved hospitals has been rapidly improv- 
ing both in frequency and in quality of the 
discussions. Approximately 50,000 medical 
staff conferences were held in 1937 as com- 
pared with a possible 5,000 twenty years ago. 
To a small degree this provides an estimate of 
the great benefits which are conferred both 
upon the patients and the members of the 
medical staff through the wider acceptance of 
such conferences, the success of which natur- 
ally depends upon positive and enthusiastic 
leadership. The conduct of the medical staff 
conference formed the basis of a demonstra- 
tion at one of the sessions. 

The hospital conference revealed that in 
many instances, the making and keeping of 
medical records is still a weak point in hospital 
work although in general a great advance is 
noted. Medical staffs would do well to evalu- 
ate the quality of their medical records 
through frequent tests of usage for group 


studies and the writing of papers. The late 
Dr. John B. Murphy kept excellent medical 
records. He asserted that, given a record 
which was properly written and of good qual- 
ity, in ninety cases out of a hundred a reason- 
ably accurate diagnosis of the disease or 
condition could be made without seeing the 
patient. Complete medical records reflect the 
scientific spirit of the medical staff, the care 
and precision with which they do their work, 
the progressiveness of the medical profession 
of the community, and the sincerity of purpose 
of the institution as a whole. 

Emphasis was placed upon the desirability 
of achieving the objective, ‘‘an accredited 
pathologist for every approved hospital,” and 
the importance of continued progress in the 
practice of radiological diagnosis and therapy. 
In the latter field the disturbance over eco- 
nomic status should not be permitted to retard 
the advancement of this science. 

All of the discussions in this year’s hospital 
standardization conference appeared to culmi- 
nate in one idea which in the past was not 
always emphasized: the patient must not be 
regarded merely as an organism with a heart, 
lungs, kidneys, and other vital organs, with- 
out due recognition of the fact that he is a 
human being and not a number, and that he 
has a distinct personality and many idiosyn- 
crasies. The new idea in hospital service is to 
treat the patient as a whole, and to recognize 
the interrelation of physical organs and func- 
tions, and the inseparability of these from the 
patient’s mental and emotional characteristics. 
It is an exceedingly serious responsibility that 
the modern hospital must assume if it is to 
measure up to its full possibilities in the 
advancement of medical science and in its 
service to humanity. 
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OBSTETRICS AND GYNECOLOGY 


RADICAL OBSTETRICS AND NATIONAL 
MATERNAL MORTALITY 
FRANK W. LYNCH, M.D., F.A.C.S., San Francisco, California 


HE practice of medicine has undergone 
remarkable changes in recent years. Dis- 
coveries in biochemistry and other fun- 
damental sciences have broadened our 
understanding of disease. Improved methods of 
anesthesia and operative technique have opened 
up new fields for surgery and have caused drastic 
changes in treatment of many diseases. Naturally 
there have been developed strongly conservative 
and radical schools. Yet in no branch of medicine 
are the two schools farther apart in indications for 
surgical treatment than they are in obstetrics to- 
day. The ultraconservative view that the average 
labor could be entrusted to an experienced nurse 
or midwife as is done in many countries has never 
been favored here either by our women or by phy- 
sicians, even though the latter undertook the pre- 
natal care, repaired the lacerations, and took care 
of the complications which ensued. Rightly or 
wrongly, there is a gradual elimination of the 
midwife in nearly all sections of the country. 

On the other hand, the radical school feels that 
childbirth in the hands of nature is too crude to 
fit in with the ideas of modern life. Led by a small 
but active group of well trained obstetricians, 
they are doing what they can to alter it. Much 
surgery has followed in consequence, and we are 
in the midst of a furor of operative obstetrics. A 
number of different groups of physicians have 
been attracted to the movement. All of them 
have surgical aspirations but few of them have 
had much practical experience in obstetrics. As 
a group they see the new movement chiefly as a 
new field for surgery. Indeed, some of them limit 
their obstetric practice to patients whom they 
themselves select for cesarean section. On the 
other hand, there is a large group of experienced 
practitioners who are becoming more radical, not 
because of convictions but because they find it 
both expensive and foolish to swim against the tide. 

While many reasons are given for this radical 
movement, the most important one is woman’s 
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insistence for childbirth without pain. Brought 
up from infancy on the lay propaganda of twilight 
sleep, and with the achievements of modern med- 
icine spread before her almost daily in the lay 
press, she reasons logically from the evidence put 
before her by untrained lay women that, in this 
day of scientific medicine and surgery, the risk 
in childbirth must be trivial indeed. She cannot 
be blamed for accepting unhesitatingly any method 
of delivery which promises a living child and which 
is conducted under anesthesia or deep analgesia. 

The modern school of radicalism in obstetrics 
started with effort to restrict pain, because it has 
been known for ages that man cannot improve a 
labor which is progressing normally except to re- 
duce pain. With the routine use of analgesia and 
anesthesia for the entire period of labor came an 
unusual amount of uterine inertia requiring opera- 
tive interference. Then followed attempts to 
shorten labor by instrumental or operative deliv- 
ery under anesthesia. Untrained men soon learned 
that mid-forceps, high forceps, and version can be 
very difficult operations with very sharp and nar- 
row indications and definite contra-indications 
and that primary cesarean section is much easier 
for them to perform. As a result, in various parts 
of the country today, labors are precipitated by 
the artificial rupture of the membranes, conducted 
under heavy analgesia and anesthesia, terminated 
by low forceps, version, or cesarean section almost 
as routine. 

This is not the time to argue the theoretic mer- 
its or demerits of marked radicalism in obstetrics, 
nor to review the credo of those who see pregnancy 
as a g month disease; nor to discuss whether labor 
is a normal or abnormal process because it is at- 
tended by severe pain, tearing of tissues, and the 
death of thousands of women and their infants 
each year, nor to comment on the fact that in 
these days of wars, strikes, unemployment, and 
high taxes the arguments aforementioned for radi- 
calism seem trivial indeed. Nature in the raw is 
seldom kind. There were 12,544 maternal deaths 
in the United States in 1935. Yet, ten thousand 
persons were killed last year by homicide. Eight 
times more people will be killed by automobiles 
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Fig. 1. Trend of maternal mortality in the United States 
and certain foreign countries. Deaths assigned to preg- 
nancy and childbirth per 100,000 live births. 


this year than will die in labor; and statistics of 
life insurance companies show that women live 
longer than men. It is proper, however, to dis- 
cuss what the movement actually has accom- 
plished and how we can alter it if present results 
are not satisfactory. 

When we attempt to review what the move- 
ment has accomplished, we are confronted with 
the fact that it has not reduced maternal mortal- 
ity. Had it done so, there could be no argument 
about its value, because no one questions the 
merit of its aims. Yet the maternal mortality rate 
of the nation, and of nearly all of our most popu- 
lous states, has remained fairly constant during the 
years radicalism in obstetrics has been developing 
so rapidly. There has been a slight reduction in 
the rate due to improved public health conditions 
(Figs. 1, 2, 3,4, 5). But the mortality rate due to 
septicemia has shown no reduction. Moreover, in 
some centers the maternal death rate actually has 
risen because the deaths which are termed “pre- 
ventable” are increasing faster than the “non- 
preventable” deaths are decreasing. 

Nor does it appear likely that the maternal 
mortality rate will be reduced in the near future 
if the results of radical obstetrics continue as they 
have in the recent past. Last year I cited to the 
Clinical Congress of the American College of Sur- 
geons essential facts of cesarean section as re- 
ported in the largest series of cases in our litera- 
ture since 1930. The incidence was 2.5 per cent 
in 524,117 births (12,055 cases) with a surgical 
mortality of 4.1 per cent. This high mortality 
assumed added importance because cesarean sec- 
tion was responsible for one-fourth of all the ma- 
ternal deaths after the seventh month of pregnancy 
in the areas covered by this report. 

The well trained radicals insist that it is unfair 
to judge the movement by maternal mortality fig- 
ures because most deaths occurred in the practice 
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of untrained men. Nor do they feel responsible 
because such men join the movement and under- 
take obstetric operations that they have not been 
trained to do. That almost every known type of 
specialist in medicine undertakes major obstetrics 
is shown in all recent mortality reports. In final 
analysis, however, it is evident that he who is not 
interested in radicalism or conservatism in ob- 
stetrics must look directly at results. The facts 
are that the maternal mortality rates in this coun- 
try have been too high, suffer in comparison with 
those of other countries, and have not been prop- 
erly reduced. The improvements in operative 
technique and preparation and after care of the 
patient which have lowered operative mortality 
rates in surgery have failed thus far to do the 
same in obstetrics. Maternal mortality rates may 
not interest the untrained obstetrician but they 
vitally interest the Federal Government. In these 
days when the normal increase in population is 
being retarded by voluntary birth control, a 
national mortality rate unduly high demands the 
very serious consideration of a medical profession 
that is not anxious to participate in state medicine. 

It is evident that the new school of obstetrics 
needs proper molding by the control of the men 
and the procedures which are causing a high ma- 
ternal and fetal mortality. At first sight the task 
seems Herculean because radicalism has devel- 
oped in the face of active opposition of nearly 
every leading teacher of obstetrics. Yet the move- 
ment can be combatted by creating the sentiment 
in the profession that only well qualified obstetri- 
cians should be allowed to undertake major ob- 
stetric surgery. Conditions in obstetrics are no 
worse than they were in surgery 25 years ago 
when the American College of Surgeons began its 
task of educating the American surgeon. Educa- 
tion rather than legislation will solve the prob- 
lem. Fortunately, the profession is becoming 
more and more interested in higher medical 
education. 

Many agencies are doing what they can to im- 
prove the obstetric education of the physician, 
working chiefly through some type of brief post- 
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graduate instruction. The American College of 
Surgeons has done a great service by insisting 
upon staff meetings, mortality studies, proper di- 
agnostic equipment, separate units for maternity 
cases, and consultation for obstetric complica- 
tions in hospitals which it certifies. The problem 
cannot be solved by such means, however, be- 
cause of the large number of hospitals which will 
always fall short of the requirements for certifica- 
tion and never come under the definite control of 
any of our present medical organizations. Yet 
these hospitals will continue to admit obstetric 
cases. 

The Federal Government through its Children’s 
Bureau is acting with the various state boards of 
health to enable our medical organizations to give 
refresher courses to practitioners in their local 
communities. Courses of this type, however, can 
never be other than elemental nor accomplish 
more than to help develop a proper background. 
The formation of the American Board of Obstet- 
rics has done much to create interest in more 
extensive obstetrical training. While these vari- 
ous movements sometime will make it difficult for 
the untrained obstetrician to practice radical ob- 
sietrics with the approval of his fellow physicians, 
it may take many years before this desired result 
will be attained. What is urgently needed at pres- 
ent are more institutions in which the young 
graduate can work as an apprentice and receive 
adequate practical instruction. 

Medical schools can never be expected to train 
all of their students as surgeons or obstetricians. 
They are equipped to give only the groundwork 
of any branch of medicine. It is true that under- 
graduate obstetric education is constantly im- 
proving. The teaching of obstetrics and gynecol- 
ogy by the same instructors has marked a great 
aivance. Yet no amount of classwork, laboratory 
courses, moving pictures of operation, and man- 
ikin exercises can train the student to pass 
directly from the classroom to care for other than 
a perfectly normal obstetric case. After the the- 
ory must come much apprentice work before the 
student learns judgment and technical skill. Yet 
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state boards of medical examiners do not demand 
evidence of adequate practical training as pre- 
requisite for their examinations. 

There are very few institutions in America where 
a young graduate can receive even one year’s train- 
ing—the minimum time in which one may obtain 
a working knowledge of obstetrics provided, of 
course, that there is adequate instruction and su- 
pervision. The Journal of the American Medical 
Association lists but 82 approved hospitals ad- 
mitting more than 1,000 patients annually which 
offer residencies in obstetrics or obstetrics and 
gynecology. Only 62 of this number offer both 
resident and assistant resident positions. Alto- 
gether there are only 287 positions listed which 
offer a minimum of even one year’s experience in 
obstetrics, including all approved hospitals, even 
those with less than 1,000 admissions per annum. 
When we reflect that approximately 5,000 stu- 
dents graduate yearly in medicine, we see that 
few of them can receive obstetric training. Com- 
paratively few students can obtain even the 
sketchy obstetric training given in a rotating hos- 
pital service of a month or two of obstetrics or in 
the three or four months of home delivery service. 
Yet this lack of practical experience prevents com- 
paratively few graduates from undertaking any 
type of obstetric work in their first year of prac- 
tice. Indeed, many of them will join the radical 
school in spite of the fact that they have not had 
obstetric training. If we are to beat this trend, 
we must develop more well staffed maternity and 
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obstetric wards in well managed general hospitals 
so that more men yearly can receive adequate 
‘practical training. Moreover, the American Col- 
lege of Surgeons by constant effort finally must 
make it as difficult for the untrained man to do 


major obstetrics in approved hospitals as it has 
made it for an untrained surgeon to do major 
surgery. The profession should not permit its 
members to learn practical obstetrics entirely 
from private patients. 





WATER BALANCE IN RELATION TO TOXEMIAS 
OF PREGNANCY 


M. EDWARD DAVIS, M.D., F.A.C.S., Chicago, Illinois 


ATER is the chief constituent of all 
body tissues. It accounts for ap- 
proximately 65 per cent of the total 
body weight. It is necessary to all 
physiological functions. As a vehicle or as a sol- 
vent it conveys to the body cells all the materials 
necessary for life and carries off the waste products 
of normal] metabolism. Water is present in the 
body in two forms. It may be intimately bound 
in the cell protcplasm, bound water, or it may be 
present in the intracellular spaces, free water. 
When demands are made upon the supply of 
water in the body, the intercellular fluid is readily 
available and is consumed first, after which the 
cells give up their bound water. Cellular fluid is 
contained largely within the muscle cells. An 
excess is not easily discernible so the body can 
add an appreciable amount to this store without 
noticeable evidence of the increase. However, 
when extracellular water increases considerably 
in amount, it manifests itself readily as edema. 
Water balance. Normally the body maintains a 
balance of water by regulating the output to the 
intake. Thus, the output increases with an in- 
creased intake and diminishes when the intake 
decreases. Adolph has estimated that the average 
sized man uses approximately 3,400 cubic centi- 
meters of water per square meter in 24 hours. 
This water is supplied to the body by the liquids 
consumed and by the various foods which vary in 
their water content. The metabolism of an average 
mixed meal of 3,000 calories furnishes 300 grams 
of water, but as the meal is consumed at the table, 
it contains approximately 2,000 cubic centimeters 
of water. 
The output of water occurs largely by way of 
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the kidneys but a considerable amount is lost by 
the lungs (300 cubic centimeters), by the skin, in 
the sensible way or sweat (200 to 400 cubic centi- 
meters), and in the insensible way (c.cm?) and by 
way of the alimentary canal (100 cubic centi- 
meters). These latter routes lose varying amounts 
depending on temperature, humidity, and muscu- 
lar activity. 

The circulation serves as a distribution system 
for the body fluids. Ingested water is rapidly 
made available to all the body cells and the excess 
disposed of through the outgoing channels. De- 
spite this rapid interchange of fluids, the blood 
volume remains remarkably constant for an indi- 
vidual. 

A rapid and serious drop in blood volume, 
such as takes place in hemorrhage, is quickly com- 
pensated by an increase in plasma volume through 
the passage of fluids and serum protein from the 
tissue spaces into the circulation. The increase in 
plasma volume persists until new hemoglobin is 
produced. Marked reductions in blood volume 
are associated with a marked increase in the 
plasma constituents, hemoglobin, cell volume, and 
plasma proteins. This hemoconcentration is pres- 
ent in serious disorders associated with an ab- 
normal water balance. Pre-eclampsia and eclamp- 
sia may exhibit blood concentration and a 
reduction in blood volume. 

When water is consumed, a slight blood dilution 
occurs. The excess fluid is stored in the tissues 
and perhaps in newly opened capillaries. With an 
increased urinary excretion this accumulated fluid 
is gradually eliminated. The water that is drunk 
is usually excreted in the urine within 2 or 3 hours. 
The insensible loss of water increases in amount 
so the body usually ends up with somewhat less 
water than before the ingestion of the fluid. The 
same result is obtained by drinking an isomolar 
salt solution. On the other hand, if sodium chloride 





DAVIS: WATER BALANCE IN RELATION TO TOXEMIAS OF PREGNANCY 


solution is taken, the excess fluid is eliminated 
very slowly within 24 to 48 hours. If water is 
taken before the consumption of food, it will be 
eliminated rapidly. However, if taken after the 
consumption of food, it will be retained and stored 
with the food until the food becomes oxidized. 

Positive water balance. The intake of water may 
exceed the output, in which case a positive water 
balance will be established. This may be due to 
an excessive consumption of fluid, or to an inter- 
ference with the output. Pathological changes 
which interfere with normal kidney function may 
result in a positive water balance. This fluid may 
accumulate in the intracellular spaces, producing 
a visible edema, or it may become bound in the cell 
protoplasm, in which case little or no evidence of 
edema is apparent. Muscles can store a consider- 
able amount of intercellular water. Normally 
half the body water is held within the muscles. 
The retention of fluids can be most easily elicited 
by a visible or palpable edema or by an abnormally 
rapid gain in weight. 

Pregnancy normally is characterized by a posi- 
tive water balance. This retention of water is 
most marked in the last half of the gestation. The 
generalized tendency to edema in pregnant women 
may be the cause or the effect of this positive 
water balance. 

The fetus may be regarded as a fast growing 
tissue of the mother’s body consuming consider- 
able water. The placenta likewise enlarges rapidly 
leading to marked retention of fluid. The turn- 
over of water may be correspondingly large, so 
that the total water requirement of the mother 
may become disproportionate to the surface area. 

This permanent increased fluid supply, cellular 
and intracellular in character, is evidenced by the 
ease with which edema develops late in pregnancy. 
The blood volume gradually increases so that at 
term the total volume averages 23 per cent greater 
than in the non-pregnant individual. This blood 
volume increase is a blood dilution, for the increase 
in the hemoglobin and the cellular constituents 
does not keep pace with the increase in the blood 
plasma. This altered fluid metabolism of normal 
pregnancy necessary for both the growing fetus 
and the preparation for labor can be easily upset 
and result in pathological complications of serious 
import. An increased positive water balance is 
thus a characteristic finding in most of the late 
toxemias of pregnancy. A decreased blood volume 
with a concentration of the cellular constituents is 
associated with severe pre-eclampsia and _ ec- 
lampsia. 

In this discussion the endocrine influence on 
water balance has not been considered. Numerous 
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experiments indicate that the posterior lobe of the 
pituitary gland exercises an important function in 
water metabolism. There is no doubt that this 
function becomes of even greater importance in 
pregnancy. The physiological hypertrophy of the 
pituitary gland may be the cause of this increased 
functiom Dieckmann and Michel have demon- 
strated that the parenteral injection of extracts 
of the posterior lobe of the pituitary gland in 
patients with pre-eclampsia or eclampsia will pro- 
duce a decrease in volume of urine, an increase in 
the chloride concentration, and a rise of blood 
pressure. These significant findings indicate the 
réle of this gland in normal pregnancy and particu- 
larly in the toxemias of pregnancy. 

The effect of the adrenal glands on water me- 
tabolism in pregnancy is likewise little understood. 
We know, however, that these glands influence 
the metabolism of sodium chloride and therefore 
play an important réle in water balance. Just 
how these facts concern themselves with preg- 
nancy toxemias is not known, but certainly chlo- 
ride balance and water balance are intimately 
associated. 

Negative water balance. Negative water balance 
results when the available supply of water to the 
body diminishes below normal levels, either as a 
result of decreased intake or because of an inter- 
ference with gastro-intestinal absorption. Thus, 
starvation, vomiting, and diarrhea result in an 
interference with the fluid intake. There may be 
an excessive loss of water so that the normal bal- 
ance cannot be maintained. This may be due to 
hemorrhage, loss of fluid from serosal surfaces, or 
damaged skin (burns, blisters). It may result 
from excessive loss due to sweat, saliva, fistulas, 
etc. There may be increased output by way of the 
kidneys such as in diabetes mellitus or insipidus. 

Dehydration is first manifested by an increased 
thirst. It is characterized by a shrinkage of the 
subcutaneous tissues, a dry, hard, leathery skin, a 
decreasing urinary output, rapid loss of weight, 
anhydration fever, and a retention of acid radicals 
resulting in an acidosis. In severe cases of dehydra- 
tion there is a decrease in the blood volume, with 
a resultant increase in hemoglobin, cell volume, 
serum protein, and non-protein nitrogen. 

Hyperemesis gravidarum is chiefly character- 
ized by a negative water balance. In this condi- 
tion the water consumption may be normal but 
the available supply to the body tissues is de- 
creased because of the continued vomiting. All 
the symptoms and findings of dehydration appear, 
depending upon the severity of the condition. The 
successful treatment depends, to a large extent, 
on the re-establishment of a normal] water balance. 
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The toxemias of pregnancy are a heterogeneous 
group of complications incidental to pregnancy. 
Hyperemesis gravidarum, which is usually grouped 
with the toxemias, has nothing in common with 
the late toxemias. However, in a discussion of 
water balance, it is well to include this condition, 
for the present treatment of this complication 
concerns itself largely with the restoration of 
normal fluid balance. 

The classification of the late toxemias of preg- 
nancy has been the subject of much discussion in 
recent years. There has been a general tendency 
toward the simplification of this classification. 
At the present time the toxemias can be grouped 
under the following headings: pre-eclampsia and 
eclampsia, essential hypertension, vascular-renal 
disease, nephritis, and nephrosis. Although there 
is a disturbed water balance in all of these toxe- 
mias, nevertheless we are concerned chiefly with 
pre-eclampsia and eclampsia. It is here that the 
most marked variations in fluid metabolism occur. 
It is here, tco, that the proper approach to the 
treatment offers the best results. 

We are just finishing an epoch in the treatment 
of the late toxemias of pregnancy wherein the 
surgical termination of gestation was the most 
important principle in the treatment. It was felt 
that the termination of pregnancy offered the one 
certain means of influencing the course of the dis- 
ease, since the exact etiology of these conditions is 
unknown. The end of the gestation will usually 
influence favorably the course of a toxemia, but 
the surgical manipulations necessary for this ter- 
mination may prove extremely detrimental to the 
best interests of the patient. Cesarean section is 
probably the most dangerous method of treating 
eclampsia for it carries with it an extremely high 
maternal mortality. A large number of statistics 
have accumulated to show that cperative inter- 
vention in eclampsia, particularly cesarean sec- 
tion, offers the worst prognosis for the patient in a 
serious condition. Furthermore, in the treatment 
of pre-eclampsia, operative intervention likewise 
is a more dangerous procedure than treatment by 
medical means which is followed, if necessary, by 
the induction of labor by simple procedures. The 
high maternal mortality in the toxemias of preg- 
nancy, as well as in cesarean section, is probably 
due to the high incidence of operative interference. 
It thus becomes necessary to understand the 
underlying basic principles in the medical treat- 
ment of these conditions in order to decrease the 
high incidence of operative interference. 

The late toxemias of pregnancy, pre-eclampsia, 
and eclampsia, are characterized by a marked 
disturbance of water balance. The normal posi- 
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tive water balance of pregnancy probably con- 
tributes to the ease with which a pathological] 
water balance develops. Clinically the earliest 
manifestation of pre-eclampsia may be the sudden 
gain in weight. Whenever a patient gains 3 or 4 
kilograms in a week or to days, one must assume 
that this increased weight represents to a large 
extent an increased water storage. Edema may or 
may not be present, depending upon whether this 
fluid is largely intercellular or extracellular. 

With the retention of water there occurs a 
retention and storage of chlorides, for tissues can 
not store water in the absence of sufficient chlo- 
rides. The blood chlorides, however, fail to in- 
crease in amount even during the convulsive state, 
for a balance is always maintained between tl.e 
blood chlorides and the tissue chlorides. ‘This 
increased chloride content of the body tissues 
represents, therefore, an increased intake and 
retention of chlorides rather than a decrease in the 
chloride output. 

If one now carefully estimates the intake and 
the output of fluids, the increasing positive water 
balance is readily detected. The urinary output, 
which accounts for a considerable amount of the 
fluid lost, gradually diminishes. The urine chlo- 
rides likewise diminish in amount. In the pre- 
eclamptic stage just prior to the convulsive sei- 
zure, the output of urine may decrease tremen- 
dously, and with the onset of the convulsions, an 
actual anuria may set in. This sudden eliminaticn 
of the most important avenue of fluid output may 
be ushered in as a result of vessel spasm in the 
extensive capillary beds. This vascular constric- 
tion may be the final contributing factor in the 
production of the convulsive stage. 

Dieckmann and his associates have demon- 
strated that pre-eclampsia and eclampsia are like- 
wise characterized by changes in the blood vol- 
ume. When the clinical symptoms of hyperten- 
sion, albuminuria, and edema become marked, a 
decrease in the blood volume begins to take place. 
This decreased blood volume is best noted by the 
concentration of the blood constituents, thus the 
serum protein, hemoglobin, and cell volume in- 
crease in amount by the passage of water con- 
taining electrolytes, glucose, and non-protein 
nitrogen into the patient’s tissues. A very small 
diminution of blood volume is present in normal 
pregnancy at the onset of labor, but in the 
toxemias of pregnancy this reduction is very 
marked. This hemoconcentration adds to the 
disturbed water balance which already exists. ‘Ihe 
intracellular and extracellular water is greatly 
increased in amount. There is a marked increase 
in the storage of chlorides in the tissue spaces and 
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cells, so that the output of chlorides in the urine 
diminishes. These trends are aided by a gradual 
loss of plasma volume from the circulation con- 
taining electrolytes and serum protein. 

Following delivery this blood concentration 
rapidly disappears. As the blood dilutes, water, 
electrolytes, and serum protein pass from the 
tissues into the blood stream. Once this reversal 
takes place, it is rapidly accelerated until the 
normal balance between circulation and tissues 
again is restored. The failure of this dilution to 
take place in the toxemias of pregnancy is a find- 
ing of great import, for it usually heralds a grave 
prognosis. One can, therefore, follow the course of 
the blood concentration as an important prog- 
nostic aid in the treatment of pre-eclampsia and 
eclampsia. 


[TREATMENT OF PRE-ECLAMPSIA AND ECLAMPSIA 


In the treatment of these toxemias, the normal 
restoration of water balance is of prime impor- 
tance. Theoretically, this can usually be accom- 
plished by diminishing the intake of fluids and 
increasing the output. Arnold and Fay have 
developed a therapeutic regimen which consists of 
a limitation of fluid intake below the fluid output 
and an increase of the output by a rapid dehydra- 
tion of the patient through purgation, spinal fluid 
drainage, the intravenous use of hypertonic glu- 
cose solutions, and the intravenous use of mag- 
nesium sulphate. These authors thus make use of 
all the avenues of fluid loss by the body, except 
bleeding. They report excellent results. 

The treatment of these toxemias at the Chicago 
Lying-in Hospital likewise emphasizes the impor- 
tance of establishing a normal water balance. To 
accomplish this, however, the intake of fluids is 
rarely restricted beyond normal requirements. 
The loss of excessive body fluids is encouraged by 
cutting down the salt intake to negligible amounts, 
thereby favoring a shift of fluid balance from the 
tissues to the blood stream. The change in sodium 
balance is followed by a change in water balance 
so that an increased fluid elimination takes place. 
When diet and the elimination of salt intake fail 
to accomplish an increased loss of body fluids and 
sodium chloride, hypertonic glucose solutions are 
used to establish an adequate diuresis, thus in- 
creasing the output of fluids by the kidneys. Once 
a reversal of water balance is initiated, the process 
continues with increasing speed. 

When hypertonic glucose solution is introduced 
into the circulation, the resultant increased os- 
motic pressure draws fluids into the circulation. 
The glucose passing into the tissues replaces the 
sodium chloride in the cells and this chloride finds 
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its way into the circulation. Chemical studies 
indicate that glucose actually replaces serum chlo- 
ride. The loss of chlorides from the tissues into 
the circulation likewise results in the loss of tissue 
fluid. The increasing blood volume produced by 
this mechanism results in an increased urinary 
output, together with a marked increase cf chlo- 
rides in that urinary output. The use of hyper- 
tonic glucose solutions, therefore, aids in breaking 
up the vicious circle which has resulted from the 
increasing positive water balance. The continued 
intravenous use of hypertonic glucose solution 
tends ultimately to restore a normal water bal- 
ance. Practically, the successful dilution of the 
blood by this means is a reliable index of the suc- 
cess of the therapy. Failure to produce dilution 
of the blood by increasingly more concentrated 
solutions indicates the severity of the toxemia. 

If an individual is given 500 cubic centimeters 
of a 20 per cent glucose solution intravenously 
within a period of 30 minutes, a prompt and satis- 
factory diuresis occurs. A more marked reaction 
takes place when 30 per cent hypertonic solutions 
are used and even a better response when 50 per 
cent solutions are used. However, when more 
than 200 grams of glucose are given rapidly, there 
is a very marked glycosuria. It has been found 
that the more sugar that is spilled in the urine, the 
less toxic material is excreted. In the treatment cf 
the toxemias of pregnancy, therefore, it seems 
logical to use 20 per cent solutions unless the vol- 
ume of fluid injected into the circulation is dan- 
gerous to the patient because of a damaged cardio- 
vascular system. 

Where hypertonic glucose solutions have failed 
to cause a blood dilution and produce a satis- 
factory diuresis, acacia has been suggested and 
used. This substance occasionally succeeds in 
producing a diuresis when glucose sclutions have 
failed. However, its use is not without danger as 
severe reactions have been reported. 

It has been demonstrated that the intravenous 
administration of hypertonic glucose solutions 
dilates the capillaries in the fingernail bed. Thus, 
it may serve to exert a favorable influence in the 
toxemias of pregnancy, particularly the convul- 
sive type, in which vessel spasm may be an im- 
portant factor in the causation of the convulsions. 
The dilatation of the capillaries in the kidney 
results in an increased blood supply with its con- 
comitant increased urinary excretion. 


TREATMENT OF NON-CONVULSIVE TOXEMIA 


Prophylactic. The carefui observation of the 
woman during pregnancy at frequent intervals 
offers the best safeguard against the development 
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of serious toxemia. At the Chicago Lying-in Hos- 
pital the incidence of toxemia is about 7 per cent 
but only rarely does a case of convulsive toxemia 
develop among the patients under observation. 
Adequate prenatal care should include a close 
check on the patient’s weight gain, in addition to 
blood pressure determinations and urine analysis. 
Clinically, the earliest manifestation of a develop- 
ing toxemia may be an unusually rapid weight 
gain which is indicative of a disturbed water bal- 
ance with its fluid and sodium chloride retention. 
Edema may or may not be present at this time. 
The average weight gain of a group of normal 
women during pregnancy was 21 pounds con- 
trasted with a gain of 44 pounds for women who 
developed toxemias of pregnancy. The weight 
gain is distributed in such a way that the patient 
has no increase in her weight at the end of the 
first trimester, that she gains a half pound per 
week during the second trimester, and a pound per 
week during the last 3 months. Whenever a 
patient has a weight increase of 6 or 8 pounds in a 
period of a week or 2, one must assume this sudden 
increment represents largely increased water stor- 
age. Prompt treatment tending to restoration of 
a more normal water balance should be instituted. 

Mild cases—ambulatory treatment—rest. The 
patient should be encouraged to secure at least 10 
hours of sleep nightly. In addition, she should 
rest for an hour or two morning and afternoon. 
She may be nervous, irritable, and unable to 
secure proper rest, in which case phenobarbital %4 
to 114 grains 2 or 3 times daily may serve as a 
sedative. It may be necessary to rearrange her 
household responsibilities before she can secure 
the desired rest. 

Diet. This should consist largely of carbohy- 
drates and a limited amount of proteins. It should 
be salt-poor. If the excessive weight gain is not due 
entirely to water retention, fats should be omitted 
from the diet. A maintenance diet of a quart of 
milk, eggs, some meat, unlimited fruits and vege- 
tables can be used for a prolonged period without 
detriment to the patient. 

Water balance. The trend of the fluid balance 
can be ascertained by carefully noting the weight 
and by measuring the intake and output of fluids. 
A loss in weight which continues over several days 
or longer denotes a loss of tissue fluid and a tend- 
ency toward the restoration of a more normal 
water balance. This is likewise indicated by a 
urinary output which exceeds the fluid intake. 
The edema should disappear. The return of a 
more normal water balance should be reflected in 
a decrease of the blood pressure and a diminution 
in the albuminuria. 


Severe cases—hospital treatment—rest. If the 
patient fails to improve under management in the 
home, hospitalization is usually indicated when 
this is possible. The patient should now have 
complete bed rest, preferably in a quiet environ 
ment. Phenobarbital 114 grains 3 times daily or 
luminal sodium 5 grains subcutaneously, once or 
twice daily, can be used as a sedative. 

Diet. The diet should be as salt-poor as possible. 
It should consist of fruits, vegetables, eggs, cereal, 
toast, tea or coffee. If the toxemia is very severe 
in character, the diet should be restricted largely 
to fruits, vegetables, and fruit juices, but this 
limited diet should not be maintained longer than 
a week or 10 days. 

Water balance. The water balance should be 
determined by measuring the intake and output of 
all fluids. The output of fluids should exceed the 
intake until all evidence of edema and the exces- 
sive weight gain have disappeared, after which 
they should balance. 

The restoration of a more normal balance is 
aided by increasing the fluid output through the 
use of hypertonic glucose solutions. The rapid 
(30 to 40 minutes) intravenous injection of 500 
cubic centimeters of 20 per cent glucose solution 
2 or 3 times daily usually provokes a diuresis and 
increases the fluid output. It may be necessary to 
use a 30 per cent solution to obtain a satisfactory 
urinary response. If there is evidence of cardiac 
decompensation, the fluid intake should be limited 
and 100 to 200 cubic centimeters of a 50 per cent 
solution should be used. The intravenous fluids 
can be continued as long as necessary to maintain 
a satisfactory urinary output. 

Termination of the gestation. The termination 
of the pregnancy offers the one certain way of 
altering the course of the toxemia. Delivery usu- 
ally results in blood dilution, increased urinary 
output, rapid loss of chlorides, and a change 
toward a normal water balance with subsequent 
improvement in the patient’s clinical condition. 
It is important, therefore, to initiate labor before 
the onset of the convulsive phase and before 
irreparable damage to the patient ensues. 

The pregnancy should be terminated (a) if the 
patient’s symptoms and findings fail to improve 
under treatment; (b) if cerebral, visual, or gastro- 
intestinal symptoms develop; (c) if jaundice de- 
velops; (d) in the presence of cardiovascular im- 
pairment; (e) if a favorable water balance cannot 
be produced because of a persistent oliguria or 
anuria or because of an increasing blood concen- 
tration. In the presence of a viable baby at or 
near term, the question of terminating the gesta- 
tion is not difficult to decide, and the decision 
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should always favor termination. When the baby 
is at the borderline of viability, there is a tendency 
to continue medical treatment as long as possible. 

/n general, the induction of labor should be as 
simple as possible. Medical induction supple- 
mented by the simple rupture of the membranes 
usually suffices at or near term. In some cases the 
insertion of a small hydrostatic bag into the cer- 
vix is necessary to start labor. Cesarean section 
should be considered but rarely and usually only 
in the event that there is another indication in 
addition to the toxemia. It should always be done 
under local anesthesia. 


TREATMENT OF CONVULSIVE TOXEMIA 


General. The constant observation of the pa- 
tient with frequent determinations of the tem- 
perature, pulse, respiration, and blood pressure is 
extremely important. External stimuli should be 
eliminated as much as possible for they tend to 
start the convulsions. 

Sedation. The convulsions can be controlled by 
a number of sedatives. Morphine sulphate is 
probably the most effective drug. It can be given 
in doses of 14 grain every hour until the convul- 
sions cease or the respirations decrease to 12 per 
minute. Luminal-sodium, 5 grains every 8 to 12 
hours, can be given subcutaneously. If mag- 
nesium sulphate is used its administration should 
be limited to intramuscular injection. Ten cubic 
centimeters of a 25 per cent solution can be given 
after each convulsion. 

Water balance. A careful check on the urinary 
output is absolutely necessary in the conduct of 
eclampsia. A retention catheter should be placed 
in the bladder so that all the urine can be col- 
lected. The intravenous injections of 500 to 1000 
cubic centimeters of a 20 per cent solution of 
glucose administered in 40 to 60 minutes can be 
given 2 or 3 times daily to promote a diuresis. If 
a satisfactory response is not obtained from this 
concentration, a 30 per cent glucose solution can 
be used. Sufficient glucose should be administered 
to insure a urinary volume of at least 30 cubic 
centimeters per hour. 

Termination of the gestation. When the convul- 
sions have been brought under control and a 
satisfactory urinary output has been established 
by the intravenous administration of hypertonic 
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glucose solutions, the interruption of pregnancy 
can be considered. The rupture of membranes 
usually suffices to initiate labor. Where the cervix 
is long and uneffaced, the insertion of a small bag 
into the uterus aids in the induction of labor. 
Cesarean section is almost never indicated. This 
operation should be performed only in the event 
that a cephalopelvic disproportion exists. 

Diet. Nothing is given by mouth until the 
patient is conscious. The patient can then be fed 
through a nasal tube, starting with 50 cubic centi- 
meters of a 10 per cent solution of karo syrup and 
increasing by 50 cubic centimeters per hour until 
a total of 200 cubic centimeters per hour is 
reached. The total intake and output of fluids 
should be carefully checked until the clinical 
findings improve. 
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ABDOMINAL AND PELVIC PAIN—FROM A 
GYNECOLOGICAL VIEWPOINT 


ARTHUR H. CURTIS, M.D., F.A.C.S., Chicago, Illinois 


T is not my intention to present a compre- 
hensive gynecological survey of abdominal 
and pelvic pain, but rather to concern my- 
self with selected topics which appear to 

merit our attention. If I deviate from the subject 
of this paper, and I shall do so, it will be with 
malice aforethought, and with the object of add- 
ing to the interest of my offering; in this I beg 
your indulgence. 

Pain in the right upper quadrant. In 1929 J 
called attention to the incidence and clinical 
significance of anterior liver surface adhesions. I 
refer to adhesions in the subdiaphragmatic-an- 
terior-liver-surface region in the absence of gen- 
eralized adhesions or other local pathology which 
might account for their presence. 

All told, since a detailed record was begun in 
1928, I have operated on 56 patients with adhe- 
sions ascribable to gonoccal infection. Eight 
other atypical cases were probably ascribable to 
the gonococcus. Strangely enough, only ro cases 
throughout these 9 years were either apparent- 
ly or definitely non-gonorrheal. These do not 
include non-operated upon patients, of whom 
there have been a score or more, some with evi- 
dence of gonococcal infection in the active stage, 
many more with a history of genital disease and 
associated characteristic symptoms in the right 
upper quadrant, “‘liver region pain.” 

The route traveled by the gonococcus in reach- 
ing the subdiaphragmatic space has not been 
determined. It is assumed that it is by a process 
of direct extension—presumably along the para- 
vertebral gutter. 

There may be no history of pain, the discovery 
of the adhesions being merely a casual finding in- 
cidental to an abdominal operation for tubal dis- 
ease. More frequently, postoperative inquiry 
vields a story of a former right sided “pleurisy” 
or “‘gall-bladder trouble,” or perhaps right “‘inter- 
costal neuralgia.” 

Although most commonly recognized incidental 
to abdominal exploration, symptoms of peritoneal 
involvement in the region of the liver are not 
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uncommon during the acute stage of gonorrheal 
disease of the pelvic viscera. The symptoms are 
seldom noted by the attending physician because 
they are obscured by the more severe pelvic symp- 
toms, or they escape recognition because the 
upper abdominal distress is ascribed to gaseous 
distention, a common complaint in these patients. 
Once looked for, the diagnosis during the acute 
stage is simple; there is localized distress in the 
right upper quadrant in the region of the liver, 
often accompanied by a friction rub. 

From the viewpoint of operative intervention 
nothing is necessary, nor is relief of the pain a 
serious matter, for it seldom exceeds that of a mod- 
erate pleurisy and, as a rule, is limited to a 
period of a few days. But from a diagnostic view- 
point, this is an important affection. In the acute 
stage it may be confused with biliary colic, or 
acute pleurisy. It is especially in relation to 
pelvic disease, however, that the recognition of 
anterior liver surface adhesions is important. On 
a few occasions I have been able to speak with 
greater certainty about the diagnosis of a pelvic 
mass because questioning has yielded a history of 
liver adhesion pain. At operation, before expo- 
sure of the pelvic viscera, initial palpation of 
these adhesions in the upper abdomen is path- 
ognomonic evidence of tubal disease; particularly 
in differentiation of the etiology of hydrosalpinx, 
of salpingitis isthmica nodosa, and of pelvic ad- 
hesions of undetermined etiology, the accompany- 
ing presence of anterior liver surface adhesions 
bespeaks a gonococcal infection. 

Dysmenorrhea. For the sake of clarity I shall 
now describe the pelvic plexus, more commonly 
known as the uterovaginal plexus, the cervical 
ganglion, or the ganglion of Frankenhaueser, which 
furnishes the chief nerve supply to the pelvic 
organs. It is because there is much erroneous 
description and much confusion concerning this 
plexus that a brief description appears appropri- 
ate. It isa bilateral thin sheet of nerve fibers and 
fascia spread out over an area of 2 by 3 centi- 
meters upon the lateral aspect of the ampulla of 
the rectum; situated in the broad ligament at the 
level of the cervix, the plexus is somewhat lateral 
to the lateral fornix of the vagina, upon the pos- 
terior surface of Mackenrodt’s ligament. It is 
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manipulation of the nerves of Frankenhaueser’s 
plexus which causes the patient to groan, even 
under deep anesthesia, at the time of clamping 
the cervical supports during a vaginal hyster- 
ectomy. 

Essential dysmenorrhea has become a topic of 
greater interest since recognition that it may be a 
cramping of the uterine musculature ascribable 
to an excess of the estrogenic factor, opposed by 
the corpus luteum hormone. Endocrine therapy 
has not yet been proved to be of distinct value in 
relief of this affection, but the future is promising. 

[ have been slow to accept resection of the 
superior hypogastric plexus (the presacral nerve) 
as the procedure of choice in cases of intractable 
essential dysmenorrhea. We have resorted to 
nerve resection over a period of many years, but 
chiefly in selected cases in which other pathology 
required surgical intervention. Gradually the 
number of cases has grown and some operations 
have been performed for the sole purpose of pre- 
sacral nerve resection. My records indicate that 
not a single patient has failed to obtain relief. 
Nevertheless, I still look upon this operation as 
an important undertaking, to be resorted to only 
in intractable cases after other measures prove 
futile. 

Nerve blocking by means of alcohol injection 
in the region of Frankenhaueser’s plexus was advo- 
cated by Blos in 1929 for the relief of dysmenor- 
rhea and other deep-seated pelvic pain. The pro- 
cedure as employed by the vaginal route has 
not become widely popular and some instances 
of necrosis and inflammatory reaction have been 
recorded. 

Acquired dysmenorrhea. Particular emphasis 
should be accorded the part played by uterine 
obstructions in the causation of pelvic pain, but 
the subject of obstruction is an important topic 
which we may well pause to consider. Obstructed 
drainage from the uterus is quite as serious as is 
inadequate drainage from other regions of the 
body, and in these days of radium therapy and 
cauterizations and amputations of the cervix, 
interference with the free flow of menstrual blood 
and uterine secretions is encountered almost daily 
in the practice of a busy gynecologist. The pain 
of obstructed uterine drainage varies from ill- 
defined pelvic discomfort to severe cramps, accom- 
panied by inadequate or prolonged menstruation; 
a dark or tarry flow is characteristic but not 
pathognomonic, for a dark flow also occurs with 
disturbed ovarian function. Employment of a 
fine Hegar dilator verifies the diagnosis, although 
the evidence may be inconclusive without confir- 
mation under anesthesia. 


If my individual experience is a criterion, it 
will eventually be regarded as a surgical error to 
use radium, or make repeated endocervical topi- 
cal applications, or apply the cautery within the 
cervical canal, or amputate the cervix of the 
uterus, or even administer expectant care to a 
patient with notable endocervical disease, with- 
out prolonged and attentive observation there- 
after directed to the maintenance of patency of 
the cervical canal. 

“Reversed menstrual drainage”’ is a term which 
might advantageously be coined to express the 
pathogenesis of a group of affections which de- 
velop insidiously and persistently, with disturb- 
ance of pelvic function in the early stages, and 
eventual development of extensive pelvic path- 
ology. Although many are contrary minded, 
accumulated evidence furnishes ever-increasing 
support to Sampson’s theory that retrograde men- 
struation and implantation of spilled fragments 
of Muellerian tissue account for the majority of 
cases of pelvic endometriosis. The cause of re- 
versed drainage is found most frequently in per- 
sistent retrodisplacement of the uterus, but laxity 
of uterine supports with relaxation sufficient to 
permit temporary retrodisplacement accounts for 
many cases. Less well recognized, and extremely 
important, is a large group of cases in which 
obstructed drainage from the uterus produces a 
backflow and a pelvic spill. If the opened abdo- 
men reveals endometriosis in the absence of retro- 
displacement or relaxed uterine supports, one may 
unhesitatingly diagnose and can demonstrate an 
obstructing lesion of the uterus. There is only 
one exception—a history of intrauterine instru- 
mentation which might have produced a spill. 
The obstruction need not be a stricture; a pro- 
jecting submucous fibroid or an occluding polyp 
may be equally effective. 

I shall not stop to dwell on the importance of 
menstrual backpressure in the causation of adeno- 
myosis and fibroids of the uterus, but even my 
own limited personal experience suffices to im- 
press me with the importance of this factor in the 
etiology of uterine tumors. Still further, I am 
in sympathy with the sentiment expressed by 
Graves, that the greatest avoidable cancer menace 
is inadequate genital drainage. And I would add 
that we must not overlook microscopic obstruc- 
tion, for it rivals gross obstruction in importance. 

Pelvic toothache. In search for a widely descrip- 
tive term I have coined this expression to cover 
the essential symptom in a considerable group of 
patients who travel from doctor to doctor without 
relief. I say this in all humility, for recognition 
of the underlying nature of the complaint often 
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completely escaped my detection until recent 
years, and in many instances the etiology and 
exact diagnosis of the nerve pain still remain 
elusive. Sometimes a vague “vaginal” pain is un- 
mistakably localized in an apparently innocent 
rectocele, but it is to deep-seated pain that we can 
now most profitably direct our attention. 

Pain ascribable to lesions of the pelvic viscera 
is apparently always transmitted through the 
pelvic plexus (Frankenhaueser’s ganglion). A 
majority of the afferent nerve fibers travel upward 
through the superior hypogastric plexus, the 
socalled presacral nerve. Resection of the pre- 
sacrai nerve may, apparently, be depended upon 
to relieve dysmenorrhea, but pain ascribable to 
deep-seated cellulitis and lesions in other more 
remote regions may demand other procedures. 

James Young of London uses the term “broad 
ligament neuritis’? to express the symptom com- 
plex produced by chronic cervicitis and believes 
that not only localized broad ligament pain but 
also distress more diffusely spread over the ab- 
domen and back and extended down the thighs 
may likewise be explained on the basis of infec- 
tion of the cervix. I am in accord with the 
thought that infection of the cervix, particularly 
that associated with blocked drainage, is an im- 
portant factor in deep-seated pelvic pain; but we 
find that more widespread distress, such as 
chronic aches in the lateral abdomen and groin 
and thighs, is more often identified with arthritis 
and nerve root lesions. 

Some years ago I became aware that an ex- 
haustive and detailed history combined with a 
painstaking examination permits one to deter- 
mine almost invariably whether a backache is of 
gynecological origin or requires the services of an 
orthopedist. In the course of those clinical studies 
many previously unrecognized tender spots were 
encountered. It was learned that poorly described 
and ill-defined regions of distress can be accurately 
localized upon deep pelvic palpation, with the pa- 
tient placed in various positions, with digital ex- 
ploration directed along the entire pelvic wall, the 
sacrum, and the coccyx. In this connection I wish 
chiefly to emphasize that there is definitely local- 
izable pelvic pain outside the region of the pelvic 
viscera, characterized by excruciating tenderness 
along the lumbosacral nerve roots, and that this 
pain along the wall of the pelvis, although some- 
times identified with cervicitis, is characteristic 
of lesions of the bones, ligaments, and fascia of 
the pelvis, usually amenable to relief by the ortho- 
pedist and sometimes, when he fails, by the neuro- 
logic surgeon. X-ray study of such cases is com- 
monly confirmatory of the pelvic findings, but the 


gynecologist may be able to localize lesions which 
otherwise would escape orthopedic detection, and 
he may demonstrate foci of trouble in an incipient 
stage before there are notable bony changes 
demonstrable by the x-ray. 

In summarizing these remarks on pelvic tooth- 
ache it may suffice to state that the gynecologist 
can often relieve pelvic suffering by presacral 
nerve resection or by treatment or removal of 
diseased genitalia, but there are many other 
deep-seated neurological affections of the pelvis 
which we may detect because of our experience in 
pelvic examination which belong in the domain 
of the neurologic surgeon or in the hands of the 
orthopedist. 

Postoperative distress. Postoperative adhesions 
are a cause of much suffering and I am an advo- 
cate of operative intervention for their relief. 
Local distress, persistent after correction of intes- 
tinal disorders and stagnant elimination, is almost 
pathognomonic of adhesions and does not com- 
monly require x-ray study for confirmation of the 
diagnosis. The x-ray is helpful in selected cases; 
but it is too gross to be depended upon in a great 
percentage of cases, just as it may be ineffectual 
in a search for the cause of a headache. 

“Once adhesions, always adhesions” is an axiom 
which should not apply in present day surgery of 
the lower abdomen. Adhesions above the level 
of the navel tend to recur despite careful tech- 
nique. But lower abdominal and pelvic adhesions 
are amenable to correction if we are willing to 
operate deliberately, painstakingly, and gently, 
with employment of rubber protective and avoid- 
ance of roughing the peritoneal surfaces with 
gauze. 

If the pelvic structures are left rigid at the close 
of a pelvic operation by the abdominal route, 
there is considerable hazard of subsequent dis- 
comfort on physical exertion and during sexual 
contact. There is a still greater incidence of un- 
desirable rigidity as an aftermath of operations 
by the vaginal route. Adequate support is impera- 
tive, as is universally recognized, but we have 
failed to copy nature in leaving the tissues pliable 
and mobile. Like the modern tailor who is forever 
insistent on tight, good-looking clothes, the gyne- 
cologist may unwittingly be the cause of suffering. 
To produce a vaginal vault free from tenderness 
and a vaginal canal which is pliable and comfort- 
able—adequately repaired yet not too tight—is 
difficult. Particularly in patients subjected to 
vaginal hysterectomy with at the same time a 
correction of a cystocele and a rectocele, it is 
difficult to leave an adequate, comfortable canal. 
In the repair of extensive relaxations of the ante- 
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rior wall together with rectocele, anatomical resto- 
ration may tempt one to connect the anterior and 
posterior incisions in the vaginal vault. It is 
preferable not to do this, but rather to leave a 
soit bed in the region of the posterior vaginal 
fornix, where nature originally provided a soft 
cushion. In closure of the cystocele wound the 
mucosal sutures may well include the underlying 
fascia, thus maintaining a normal deep concavity, 
in contradistinction to a tensely sutured less con- 
cave anterior wall. 

In rectocele repair approximation of the Jevator 
ani may be indicated. But it is well to remember 
that nature placed very little muscular tissue 
between the vagina and the rectum and a repair 
with nothing more than firm musculo-fascial sup- 
port overlying the rectum suffices in cases in 
which approximation of the levator ani produces 
a too tense perineum or undue constriction of the 
vaginal canal. 

Dyspareunia. Persistently painful intercourse 
during the honeymoon, and sometimes protracted 
thereafter until childbearing, when not ascribable 
to an inflammatory process is most often caused 
by traumatism of the anterior vaginal wall. 
Hasty coital entrance into a tight canal may be 
accompanied by a “hang” at the urethral meatus, 
which becomes everted and sags and often excru- 
ciatingly tender. The lesion is self-evident when 
searched for, although it escapes detection on 
casual examination. Suggestions to the husband 
and wife relative to the details of contact without 
injury commonly suffice, except in unusual cases 
in which perineotomy is required. 

We have long been vaguely aware of the inci- 
dence of dyspareunia from dryness and from 
shrinkage of the tissues after the menopause, but 
we have been dilatory in affording relief. Only 
recently has there been adequate recognition of 
the severity of so called senile vaginitis and appre- 
ciation of the etiological importance of estrin 
deficiency in the causation of this disturbance. 
Endocrine therapy may restore the normal gly- 
cogen content in the vaginal mucosa and thus 
result in the return of the normal flora, normal 
vaginal acidity, and natural moisture of the 
tissues. Vaginal suppositories of cocoa-butter or 
other innocuous substances are helpful adjuncts. 

Perineal pain. Distress during labor, intrac- 
table pruritus, and neuralgic pain in the perineum 
may require unusual measures, such as nerve 
blocking or resection of the perineal nerves. 
Nerve blocking has some advocates among our 
obstetricians. Open operations for nerve resec- 
tion have heretofore been neglected by most 
gynecologists or have been referred to the neuro- 


logic surgeon. With the thought that these topics 
may be of interest, I shall digress to point out the 
anatomical landmarks of importance in nerve 
blocking of the perineum and in nerve resection 
for the relief of pruritus and kindred ailments. 

Alcock’s canal, formed by the fascia covering 
the obturator internis muscle, contains the inter- 
nal pudic artery and veins and the pudic nerve. 
With the patient lying on her back with the 
thighs flexed, in the usual position for a perineal 
operation, the extended forefinger of the seated 
surgeon pointing into the depths in the region of 
the tuber ischium is directed toward Alcock’s 
canal, which lies on the medial surface of the 
bone within the margin of the tuberosity and at 
a slightly lower level. This is a favorable site for 
anesthetic blocking of the pudic nerve. 

A more detailed knowledge of the branches of 
the pudic nerve is necessary if resection is required 
for relief of intolerable itching (pruritus vulvae). 
One or two.inferior hemorrhoidal nerves are given 
off soon after the nerve leaves Alcock’s canal. 
The main trunk of the pudic nerve courses for- 
ward, becomes superficial, and divides into the 
perineal nerve and the dorsal nerve to the clitoris. 
The perineal nerve has 2 branches, 1 superficial, 
1 deep. The first branch of the deep perineal 
nerve goes to the anterior half of the external 
sphincter ani and should be spared. All other 
branches may be destroyed. Surgically, the peri- 
neal nerve may be isolated, bilaterally, by a peri- 
neal incision parallel with and 1 inch mesial to 
the rami of the ischium and pubis, extending 
posteriorly to the anterior level of the anus. 
Dissection will reveal the posterior border of the 
superficial transverse perineal muscle, around 
which the nerve and vessels turn upward to 
reach the perineum. It will be remembered that 
the superficial perineal muscle is a firm band 
extending from the tuber ischium to the central 
point of the perineum. Tracing the fibers toward 
the nerve trunk enables one to find anastomoses 
with the other nerves which contribute to the 
sensory supply of the perineum. These are the 
perineal cutaneous branches of the ilioinguinal, 
genitofemoral, posterior femoral cutaneous, and 
the sacral and the anococcygeal nerves. 

Cancer pain. Many years ago Dr. Watkins and 
I came to a realization that morphine is unsatis- 
factory as an analgesic in cases of genital cancer. 
The explanation is simple. Cancer pain is con- 
tinuous. Morphine relieves suffering for not more 
than a few hours at the most. As the patient 
becomes habituated to the drug, continuously in- 
creasing dosage is required. Even with pain of 
moderate severity, considerable distress is evi- 
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dent after 2 or 3 hours and from then on one is in 
a quandary whether to repeat the medication or 
to prolong the suffering. The net result is a 
patient who is made to suffer much of the time 
because morphine has been rightfully withheld 
as long as possible; added to the ravages of the 
disease and to part time suffering ascribable to 
incomplete analgesia is superimposed addiction 
to morphine, in itself a terrible affliction. With 
aspirin and codeine, and perhaps with kindred 
remedies which are not habit forming, the av- 
erage patient can be maintained in peace and in 
relative comfort until the end. One should not be 
too sparing with codeine, for Walter Haines re- 
peatedly stated that 14 grain of morphine is the 
equivalent of 2 grains of codeine, and the latter 
is habit-forming in the rarest of instances. Our 
customary dosage in cancer cases is 1 grain, sel- 
dom more than 1% grains. Sometimes codeine 
produces nausea, but not often. Its chief assets 
in cancer are that it is not habit-forming and 
habituation does not necessitate increasing dosage. 
Discussion of other drugs would lead us too far 
afield and would also carry me beyond my depth. 

I cannot extricate myself from the subject of 
cancer without mention of other means of afford- 
ing relief from intractable pain. It has been my 
fortunate experience that fully 90 per cent of 
patients require nothing more than aspirin, co- 
deine, and attentive care. In the terminal weeks, 
when the patient goes from bad to worse, I have 


no objection to morphine, provided life expect- 
ancy is short. My experience with intrathecal 
administration of alcohol is too limited to war- 
rant an expression of personal opinion. By the 
grapevine route I gather that it is not uniformly 


satisfactory but gives considerable, although in- 
adequate, relief in most cases. With the patient 
in a lateral position for lumbar puncture, the 
most painful side of the body uppermost, the 
hips elevated on a pillow, and the head lowered, 
a few cubic centimeters of spinal fluid are with- 
drawn and discarded before slow instillation of 
not more than 0.8 cubic centimeter of absoluie 
alcohol. The patient is maintained in this posi- 
tion for 20 minutes or more, and the head kept 
lowered for an additional hour at least. Relief 
may come only after several days. If the pain is 
bilateral, spinal instillation with the other h'p 
uppermost may be resorted to later. Repeated 
treatments should be given with circumspection, 
and rarely in an amount of more than 1.0 cubic 
centimeter. 

Bladder disturbances and other complications 
are seldom serious, but degenerative changes 
are a sufficient hazard to contra-indicate this 
therapy in other than those whose prognosis 
is hopeless. 

Chordotomy is out of the gynecological opera- 
tive picture, but proper care of our patienis 
requires an acquaintance with its indications and 
limitations. Extracts from a letter of Max Peet, 
September 30, 1937, are of interest. He states, 
“We are still doing chordotomies for relief of 
intractable pain, not only of the pelvis but as 
high as the cervical region. I still prefer to per- 
form the operation under local anesthesia, so 
that I can test the patient to determine whether 
I have a sufficiently high level of analgesia. A 
high chordotomy at the level of the first or second 
thoracic vertebra is less difficult than at a lower 
level and is easier on the patient.” 





CESAREAN SECTION 


JOHN R. FRASER, M.D., C.M., F.A.C.S., and DOUGLAS SPARLING, M.D., Montreal, Quebec 


NE of the important questions still 
engaging attention in obstetrics is the 
determination of the part cesarean 
section should play in the treatment 

of obstetrical complications. 

In the Canadian government report on Mater- 
nal Mortality (1935) three statements appear 
which will bear remembrance. 

1. In spontaneous deliveries the estimated spe- 
cific mortality rate was 2.3 per 1000 live births, 
while in non-spontaneous deliveries it was 8.2. 

2. In 18 per cent of the delivered cases (221) a 
cesarean was done. 

3. Of women dying of eclampsia who were de- 
livered, about a third followed cesarean section. 

The American Committee on maternal welfare 
in a special report on toxemias of pregnancy esti- 
mates that eclampsia and allied forms of toxemia 
are responsible for 30 per cent, approximately, of 
15,000 maternal deaths in the United States each 
year. It is well, the report states, “to understand 
at the beginning that the toxemias are non-surgi- 
cal conditions requiring medical treatment in the 
majority of cases. Careful examination reveals 
that the death rate in some localities is 20 per 
cent following cesarean section or other operative 
measures for eclampsia.” 

Perhaps at no time in the history of obstetrics 
has there been a more influential body of opinion 
directed toward the understanding and possible 
regulation of the rising incidence of cesarean sec- 
tion with its attendant risks, than at the present 
time. One year ago at the annual meeting of this 
College, Frank Lynch, director of the department 
of obstetrics and gynecology, University of Cali- 
fornia, made a most impressive contribution to 
the further understanding of this problem in an 
address dedicated to ‘“‘More Conservatism in Ce- 
sarean Section.”” Many important facts emerged 
from this study. He established the fact that 
more than half of the cesarean deaths had oc- 
curred in women who previously had given birth 
to children through the normal birth passages. 
Some idea of the widespread performance of the 
operation may be deduced from the statement 
that cesarean section preceded 11 per cent of all 
puerperal deaths in or after the seventh month of 
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pregnancy in the 15 states reporting for 1927-1928. 
In point of fact 0.76 per cent of all women de- 
livered in the United States in 1934 were by ce- 
sarean section. In hospitals the incidence rose to 
2.8 per cent of all hospital births. 

Table II prepared by Greenhill shows the 
steady rise in the incidence of the operation in a 
large hospital. Lynch draws attention, however, 
to the fact that even with this operative increase 
there has not been a compensating decrease in 
mortality generally. 

The general and increasing popularity of the 
operation has not, as might be expected, led to a 
more precise clarification of the indications for 
its performance; on the contrary, as the result of 
sporadic successes the list of relative indications 
has been widely extended with resultant confu- 
sion. The sound principles which have always 
governed the indications for operation are being 
lost sight of, in a desire to deliver the women 
through the abdomen when and if any serious 
obstetrical abnormality arises. 

It is perfectly true that in carefully selected 
cases under proper conditions and before labor has 
commenced the operation may be carried out 
successfully with a mortality of 1 per cent or even 
less. Witness the series reported by Greenhill, 
Arnott of Lynch’s clinic and Paul Bar of Paris. 
On the other hand when conditions are not ideal 


TABLE I.—-VARIOUS INCIDENCES OF CESAREAN 


SECTION (C. Jeff Miller)! 

Ratio to 

deliveries 
Bellevue ee ate acetone ~+s08 C067 
Boston Lying-In. to 12 
Burnside ae seeek tO S61 
Cook County ..1 to 88 
Detroit - a to 277 
Jefferson Sia ; ..1 to 36 
Long Island College ; ..1 to 125 
Melbourne Woman’s «sk C0203 
New England Hospital for Women and Children.1 to 102 
New Orleans to 52 
New York Lying-In : eer eo 
Potter Pale : to 14 
ROGIMGS. . ...ccs5 fetes ae to 195 
Sloan Mere 
San Francisco... . ; -+s.% t0 40 
Swedish ; ..1 to 201 
University College... to 176 
Johns Hopkins...... to 77 


Hospital 


1Surg., Gynec. & Obst., June 1929, p. 745. 
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TABLE II.—SHOWING RISE IN INCIDENCE OF CESAREAN SECTIONS 


Year Cervical 
cesareans 


| Total Classic 
deliveries cesareans 


Incidence of all 
cesareans 
per cent 


Porro Total 


Deliveries per 
operations cesareans 


cesarean 
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32 I go. 
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100 
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it can be associated with disastrous results. Mun- 
roe Kerr of Glasgow recorded the results in a 
series of 220 women operated upon late in labor 
in which there were 22 deaths, a mortality of 10 
per cent. When in addition there had been pre- 
liminary efforts to deliver from below the mor- 
tality quickly rose to 27 per cent. 

Table III compiled by Blacker illustrates the 
results in carefully selected cases. 

Aside from the immediate mortality risk there 
are many points of future importance to the wom- 
an which demand careful consideration. The 
classical and indeed the low cervical operations 
are frequently associated afterward with varying 
degrees of infection which influence healing and 
may leave a weakened scar to offend in future 
pregnancy or labor. Infection lying dormant may 
in future cesareans prove to be a grave danger. 
Perhaps a point of even wider significance is the 
fact that having launched the woman on a surgi- 
cal career she will in all likelihood have to con- 
tinue in this way throughout her entire obstetrical 
life—surely a matter of some importance to a very 
young woman. In our series in Montreal there 
were 123 instances in which section had been per- 
formed before (21 per cent of all cases). In this 
group alone there were 4 maternal deaths, or 3.2 
per cent, and 5 fetal deaths, 4 per cent. Sparling, 
in a recent review of 24,856 deliveries in the Royal 
Victoria Hospital, Montreal, both in the hospital 
and dispensary services in a period from 1927 to 
1936, found that 562 cesareans had been per- 
formed, an incidence of 2.2 per cent or 1 in 44.3 


deliveries, with maternal death rate of 3 per cent, 
a fetal death rate of 8.3 per cent and a morbidity 
rate of 61.92. In our clinic a case is considered to 
be morbid with a temperature of 100.6 degrees on 
any one occasion during the neonatal period, save 
the first 24 hours. 

The accepted indications for cesarean section 
the world over have always been marked pelvic 
contraction, cephalopelvic disproportion, ob- 
structions of the birth canal by neoplasms or 
atresia through the narrowing of the cervix or 
vagina. Lawson Tait suggested placenta previa, 
and more lately certain toxic states have been 
included. The apparent safety of the low cervical 
operation has encouraged the inclusion of many 
other relative and questionable indications. 

In our own series cesarean section was per- 
formed in the bulk of the cases for the following 
reasons: 

1. Pelvic contraction or cephalopelvic dispro- 
portion. 

2. Neoplasms obstructing the birth canal. 

3. Hemorrhage (placenta previa). 

4. Toxemia. 

5. Repeat sections. 

Although well defined architectural changes in 
the pelvis govern the performance of the operation 
in so many instances, it is well to recall the experi- 
ence of Schauta in a large series of 50,000 deliv- 
eries in which in 5,288 women varying degrees of 
disproportion were encountered. In 4,116, or 
77-8 per cent, spontaneous deliveries occurred 
with only 4 maternal deaths and a fetal death 
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TABLE III.— STATISTICS COMPILED BY BLACKER 


Maternal 
Number mortality 
of cases No. Per cent 


97 ° 
Schauta 128 ° 
Kerr and Holland 1591 26 1.6 
Armand Routh 469 14 2.9 


rate of barely 2.2 per cent. In our disproportion 
group 187 of a total of 216 cases, i.e. 87 per cent 
were operated upon before labor ensued, with a 
mortality rate of 1.3 per cent. This mortality was 
a small proportion of that for the entire series, 
although it represented the end-result in the larg- 
est single group of the series, cases in which in- 
fection might reasonably have been expected inas- 
much as the history of many of them revealed a 
stormy convalescence following previous delivery 
from below. 

In marked disproportion, the case is well made 
for the woman who can have an elective operation 
under ideal conditions. It should carry with it no 
complications. Very different is the woman with 
a border line pelvis, in whom, in spite of careful 
examination, there is definite doubt as to the out- 
come. Here a test of labor may be deemed ad- 
visable. If the time honored regulation ‘“‘test of 
labor” be employed, it implies 2 hours of second 
stage pains with a dilated cervix and ruptured 
membranes. Such “trial of labor,” even under the 
best conditions, is a severe test of cesarean section 
irrespective of the type of operation employed— 
under any but ideal conditions it might be highly 
dangerous. 

The observation of the influence of labor for 
shorter periods may be informative and per- 
mit of some differentiation as to the direction 
which the future course of labor must take—un- 
doubtedly the low cervical operation in some form 
is best suited to such conditions. It is, neverthe- 
less, true in our own experience that the more 
closely the trial of labor is made to correspond to 
what is generally accepted as such, the greater 
will be the risk to both mother and child, even 
under the best conditions. While Lawson Tait, 
in 1895, advocated section in the treatment of 
placenta previa, it is only of relatively recent date 
that its value is becoming more widely appre- 
ciated. The performance of the operation for the 
central variety has been practiced much longer 
than for the less marked forms. The combination 
of blood transfusion, local anesthesia and cesarean 
section is in many clinics becoming to be the 
treatment of preference for not only the central, 
but many of the lateral, varieties as well. In our 
series 25 patients were operated upon in this way 
with no maternal mortality. 
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TABLE IV.—INDICATIONS 


Total 
No. Percent 


Disproportion........ 216 38.3 
Previous section als 123 21.9 
Placenta previa...... pa 25 4.4 
Elderly primipara ae 19 
Chronic nephritis oa 26 
Pre-eclamptic toxemia... . ee 23 
Eclampsia ase - 5 
Cardiac disease : 16 
Elective ; 34 
Soft tissue dystocia... . i 15 
Ovarian cyst an 6 
Pulmonary tuberculosis. ae 5 
Fibroids ona II 
38 

562 

Accidental hemorrhage. Of late years the em- 
ployment of cesarean section in retroplacental 
hemorrhage has become a more frequent proce- 
dure. The situation is very different from pla- 
centa previa. Usually one is dealing with the late 
stage of toxemia. The child often succumbs be- 
fore any therapy can be initiated and the indica- 
tion for operation must be purely in the interest 
of the mother. It is true that in a few instances 
failure of the uterus to contract, with therefore 
constant bleeding, might compel one to interfere 
by cesarean section and possibly a Porro opera- 
tion, but in most circumstances the more accepted 
conservative measures will suffice to control the 
situation. This group is not ideal for any pro- 
longed or severe surgical intervention. 

Toxemia of pregnancy and chronic nephritis 
formed g.6 per cent of the series. In eclampsia the 
operation was performed on 5 occasions with 3 
deaths. In the pre-eclamptics and chronic nephri- 
tics there were no deaths. It is clearly evident 
that the eclamptics were not well chosen, the dis- 
ease being very severe in each instance, but the 
result to some extent was in keeping with experi- 
ence generally, and confirmed us in the belief that 
the performance of the operation was an unwise 
decision. It would seem that cesarean section has 
little or no place in the therapy of eclampsia when 
the end-results are contrasted with those now be- 
ing obtained from palliative treatment, where the 
mortality is about 5 to 8 per cent. 

Adair has demonstrated the value of section 
in the pre-eclamptic, especially when in addition 
to toxic manifestations failing to ameliorate under 
treatment, there may be an associated mechanical 
lesion. Then, under local anesthesia, the risk 
seems justifiable. 

Any widespread adoption of the operation in 
the toxic woman, however, must inevitably fail 
if the usual criteria for surgical healing mean any- 
thing. 


9.6 


6.0 
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TABLE V.—RESULTS OF CLASSICAL AND LOW 
‘ CERVICAL CESAREAN SECTION 
Classical Low Cervical 
Results No. Percent No. Percent 
Poor or stormy convalescence. 67 16.5 14 13.4 
Maternal deaths........... 2.2 4 3.8 
Fetal deaths ! 6.1 2 28 
Maternal morbidity 2 60.0 63 60.0 


Repeat sections. Previous section accounted for 
123 Cases, or 21.9 per cent of the entire series. In 
1927, 12 per cent of all operations were in women 
who had previously had a cesarean. By 1936 this 
figure had risen to 34 per cent. This fact be- 
speaks the desirability of using the greatest care 
in the selection of cases for the primary operation, 
for, in the light of mortality alone, repeat section 
must be considered in our experience as even 
more risky than the primary operation. 

Even though the low cervical operation be 
more widely employed than the classical, espe- 
cially in the cases of relative indication such as 
placenta previa, and granted theoretically that 
vaginal delivery be safer thereby in later preg- 
nancies, it must be conceded that for one reason 
or another, experience will show that future preg- 
nancies are likely to be terminated again by sec- 
tion. 


THE CLASSICAL VS. THE LOW CERVICAL OPERATION 


In the Montreal series there were 406 classical 
and 104 low cervical operations. Table V depicts 
the results in each group. 

The classical cesarean section is satisfactory 
under ideal conditions such as should obtain in the 
elective operation. It is technically more easily 
performed, but reveals often the decided disad- 
vantage of imperfect healing, and therefore leaves 
the uterus with a weak scar. It is at a disadvantage 
in the presence of infection, and may be associated 
with the formation of adhesions leading to bowel 
obstruction. 

The low operation, on the contrary, while more 
difficult of execution by reason of its position in 
the lower uterine segment, is obviously a safer 
operation in that the wound is more apt to heal 
firmly, situated as it is in a quieter sector of the 
uterus. It is better situated for nature to combat 
infection, and increasing experience is demon- 
strating that it will more safely allow of future 
delivery through the vagina. 


The surgeon doing the occasional cesarean, 
however, will not find this operation easy of ac- 
complishment. 

Perhaps the suggestion of Piper and Bachman 
of the selection of the lower part of the true 
uterus for the classical operation may, under cer- 
tain circumstances, be useful. 

CONCLUSIONS 

1. The incidence of cesarean section is too 
high. 
2. While it is admitted that cesarean section 
for the classical indications of pelvic dispropor- 
tion or obstruction of the birth canal, under ideal 
conditions, can be made a relatively safe opera- 
tion, it is in actual practice associated with a very 
definite mortality. 

3. The broadening of the indications for the 
operation has definitely increased the risk for both 
mother and child. 

4. The low cervical operation has tended to de- 
crease the risks in the presence of labor or poten- 
tial infection, but has not removed them entirely. 

5. Many women being subjected to cesarean 
section today would be more suitably dealt with 
by more conservative obstetrical measures. 
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SYPHILIS IN THE PREGNANT WOMAN 


JAMES R. McCORD, M.D., F.A.C.S., Atlanta, Georgia 


T IS probable that the following statement 

is too conservative: a woman with a 

strongly positive blood Wassermann reac- 

tion who becomes pregnant and who does 

not receive antisyphilitic treatment during preg- 

nancy has only about a 35 per cent chance of 

giving birth to a living, healthy baby. The same 

woman with adequate treatment during preg- 

nancy has a 95 per cent chance of giving birth to 
a living, healthy baby. 

Rather than try to cover the subject assigned 
me with a statistical review and a maze of figures, 
I am going to give you my own opinions of the 
subject, gathered from an experience of some 
3,000 cases. 

It seems wise, in the light of present knowledge, 
to teach that congenital syphilis is always the 
result of the disease in the mother. In other 
words, the direct transmission of syphilis from the 
father to the fetus probably is not possible. The 
activity of the syphilis in the mother seems to 
be the determining factor as to whether the fetus 
will or will not be syphilitic. In so far as I know, 
there is no sure method of knowing what the 
activity of the disease is in pregnant women. 

The diagnosis of syphilis in pregnant women 
must, in the large majority of instances, be made 
from a properly done blood Wassermann test that 
is positive. It should be emphasized that these 
tests should be done in well organized laboratories 
and not in doctors’ office laboratories by mildly 
competent technicians. A positive test that has 
been properly done means syphilis. Pregnancy 
does not cause false positive reactions. It does 
cause many false negative reactions. We have 
autopsy material in our laboratory in which the 
organisms of syphilis were demonstrated in 221 
abortions and babies at all periods of gestation. 
One blood Wassermann reaction during preg- 
nancy or at the time of labor was negative in 29 
per cent of the mothers. In a recent study of 175 
stillbirths (colored) at all periods of gestation, 
the pathognomonic bone changes of congenital 
syphilis were found in 37 babies, an incidence of 
20 per cent. The maternal Wassermann reaction 
was negative in 16, an incidence of 43 per cent. 
This, to me, is a disturbing problem that must 
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be constantly kept in mind and upon which more 
work must be done. Repeat Wassermann tests 
would probably have been positive in some of 
these women but this cannot always be done. 
We must be on the alert for such cases and not put 
implicit faith in one negative Wassermann reac- 
tion. Careful histories and physical examinations 
will, many times, indicate treatment during preg- 
nancy though the Wassermann reaction be 
negative. In our clinic it is the rule to repeat a 
positive blood Wassermann test before beginning 
antisyphilitic treatment. At the present time it 
is not possible to repeat all the negative tests. 
Increasing experience has taught us that a weakly 
positive Wassermann reaction during pregnancy 
demands careful consideration and means more 
than in the non-pregnant. It is a safe rule to treat 
pregnant women with positive blood Wassermann 
reactions during each pregnancy even though 
prior treatment has reversed the reaction. 

Syphilis is transmitted to the fetus from the 
mother by the placental circulation. Theoret- 
ically, there should be placental syphilis with 
every syphilitic baby. This is probably true but 
often not demonstrable. 

What do we mean by antisyphilitic treatment 
during pregnancy? What are its limitations? 
What are its dangers? When should it begin and 
how should it be controlled? What results can 
be obtained? 

I think that it is the generally accepted opinion 
that the basis of such treatment is to prevent 
syphilis in the baby. Do not attempt to cure the 
disease in the mother. It is our opinion that some 
of the serious results that have been reported 
were caused by neglect of this fundamental prin- 
ciple. Treatment should begin as early in preg- 
nancy as the diagnosis is made and should be 
continued until labor begins. The treatment 
should be continuous, mild, and gentle. Moore 
states that treatment begun early in pregnancy 
prevents the disease in the fetus and that treat- 
ment begun later in pregnancy cures the disease 
in the fetus. Treatment begun before the fifth 
month of pregnancy and continued weekly until 
labor begins practically guarantees the woman a 
syphilis free baby. 

If treatment is started early in pregnancy, an 
alternating course of arsenic and a heavy metal 
can be used. Arsenic should be the first and the 
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last drug to be used. It is our opinion that arsenic 
and a heavy metal should be used concurrently 
if treatment is started late in pregnancy. 

Shall arsphenamine or neoarsphenamine be 
used? It is our opinion that it is better to use the 
one with which you are the more familiar and can 
best administer. Either one, used in the right way, 
gives excellent results. 

Which metal is to be used, bismuth or mercury? 
We prefer mercury for the following reasons: 
although most syphilographers believe that bis- 
muth is of more value in curing syphilis, we 
should remember that we are not attempting to 
cure the disease in the mother; we are trying to 
prevent the disease in the baby. It has been our 
experience that women will be much more in- 
clined to follow treatment faithfully if there is no 
discomfort, and mercury surely causes less dis- 
comfort than bismuth. We think that mercury 
is less toxic than bismuth. The toxicity of any 
drug is to be considered seriously in treating 
pregnant women. We use two small mercurial 
inunctions weekly. However, bismuth can be 
used with the highest authority. After all, there 
is no quibble as to how to treat. The command- 
ment is treat and treat early, continuously, and 
gently. 

Mild but unpleasant reactions from arsenical 
treatment during pregnancy can usually be 
avoided. Particularly in large clinics time is not 
taken to explain to the patient what is being done. 
Treat with the stomach empty and after a mild 
laxative. Take the blood pressure and examine 
the urine for albumin before each treatment. 
Question the patient carefully about any sort of 
reaction from the last dose. If in doubt, play safe 
and omit treatment until you are sure. Emphasis 
should be given to the fact that all arsenicals 
given intravenously must be given slowly. Rapid 
administration will cause reactions in pregnant 
women. 

Repeat blood Wassermann tests during treat- 
ment are not necessary and probably not desir- 
able. Cessation of the treatment because of a 
negative Wassermann reaction is inexcusable. 

Perhaps the general opinion is that cord Was- 


sermann tests are of no value. However, this js 
not our opinion. A negative cord Wassermann 
reaction is of little value in deciding that a baby 
does not have congenital syphilis. Our experience 
has been that it is only the occasional baby who 
has a positive cord Wassermann reaction that 
does not develop other manifestations of con- 
genital syphilis. We did cord Wassermann tests 
on 1,372 living babies born of Wassermann posi- 
tive women. The incidence of positive cord 
Wassermann reactions in the babies of those 
women who did not receive treatment was 21.2 
per cent. There was a positive incidence of only 2 
per cent in the babies of the women who received 
good treatment. The number of positive cord 
Wassermann reactions in premature babies was 
double that of the term babies. 

We have reviewed our records of 66 dead babies 
at all periods of gestation in whom the organisms 
of syphilis were found and whose mothers had 
negative blood Wassermann reactions. Cord blood 
is often difficult to obtain from dead babies and 
was obtained from only 21 of these 66 babies. Of 
these, 9 were negative and 12 positive, 57 per cent. 
Every baby that had a positive cord reaction had 
the bone changes that we think pathognomonic 
of congenital syphilis. Seven babies had a nega- 
tive cord reaction and positive bone changes. Per- 
haps you do not think that a positive cord Wasser- 
mann reaction is of any value. It should at least 
put you on guard and usually within 4 months or 
less the blood Wassermann will be positive and 
you can institute treatment. All babies born alive 
of Wassermann positive women should be in- 
tensively observed and examined, with frequent 
blood Wassermann tests, for at least 1 year. 

The fact that roentgenograms of the long bones 
are of great value in diagnosing congenital syphi- 
lis is strengthened by the following figures: 
roentgenograms of the long bones were made on 
56 of the 66 babies in whom the organisms of 
syphilis were found and 94 per cent showed the 
characteristic lesions of congenital syphilis. 

There seems to be no other disease where pre- 
ventability is more simple than in congenital 
syphilis. 
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INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 


FREDERIC A. BESLEY, M.D., F.A.C.S., Waukegan, Illinois 


N this occasion of the tenth conference 

on Industrial Medicine and Traumatic 

Surgery, it would seem fitting to review 

the progress of the teaching of these 

very important subjects in our medical schools 

as such instruction is related to the ever increas- 

ing demand for trained men in this branch of 
medicine. 

Unfortunately there are only a few schools 
where the deans and faculties have given any 
thought to changes in their curricula to meet the 
rapidly changing conditions demanding trained 
medical men capable of meeting the requirements 
of such service as changing conditions are 
demanding. 

How many of you have been confronted with 
the difficulty of securing a younger man for a 
position requiring the qualifications necessary to 
deal with industrial diseases and injuries? How 
frequently are you asked by these younger men 
where they may go to secure adequate training in 
industrial medicine and traumatic surgery? There 
are few such opportunities for securing the desired 
training, and in visualizing the future it is 
axiomatic that arrangements must be made to 
provide this training. 

A brief analysis of existing conditions as they 
now prevail in the surgical departments of a 
majority of medical schools may be enlightening. 
Within recent years there has been a tendency 
toward narrower specialization, and the term 
“general surgery” is rapidly losing its significance 
and concrete meaning. Formerly the teaching of 
fractures was done by the general surgeon, but 
more recently the orthopedist is claiming the bone 
and joint injuries, and in some institutions the 
diagnosis and treatment of these lesions are being 
taught by these specialists. Perhaps this is as it 
should be. One sometimes wonders how proficient 
the orthopedist becomes in the recognition and 
treatment of brain injuries, a punctured lung or 
an injury to the solid or hollow viscera below the 
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diaphragm. Can the curricula of the medical 
schools be arranged so that these subjects may be 
presented intelligently to the student by the 
various special departments so that he may ac- 
quire a basic knowledge of these subjects, or 
should there be established a separate department 
for the teaching of industrial medicine and trau- 
matic surgery—a knowledge of which is becoming 
more and more important and essential for the 
medical student because of the increasing number 
of workers in industry and consequently the 
larger number of patients affected by the accom- 
panying hazards of centralized industries. 

Obviously deans of medical schools and many 
members of the faculties are not cognizant of, or 
familiar with, the practical problems that occur 
in this field of medicine, and it should not be the 
purpose of such a group as constitutes this 
audience to indulge in destructive criticism of 
their teaching methods. Quite the contrary. It is 
our plain duty to help in every way to clarify the 
situation and to co-operate with teaching groups 
in bringing about a more comprehensive course of 
training in this branch of medicine. 

Again may I express my confidence in that 
group of men, who are known as industrial sur- 
geons, to continue to act as pioneers in blazing the 
trail for the better teaching of these subjects. 
They are accustomed to opposition but their 
characters have been such that they have sur- 
mounted these difficulties and established them- 
selves in their chosen field as men of foresight and 
ability. May I urge them to aid in every way in 
establishing opportunities for postgraduate train- 
ing in this department. 

This can be done only by the concentration of a 
large number of cases in one teaching center, and 
we are not unmindful of the importance of the 
co-operative influence of large industries and insur- 
ance companies in bringing about such a situation. 

The American College of Surgeons pledges its 
efforts in the direction of creating greater op- 
portunities and facilities for the teaching of 
industrial medicine and traumatic surgery in 
medical schools and hospitals. 





RECOGNITION AND PREVENTION OF LEAD POISONING 


ROBERT A. KEHOE, M.D., Cincinnati, Ohio 


T has long been known that many substances 
may have a harmless—perhaps beneficial— 
effect upon the animal organism when ab- 
sorbed into the body in small quantities, and 

an injurious or lethal effect when absorbed in 
larger quantities. With the recognition of the 
practically ubiquitous occurrence of lead in the 
soil, in food materials, in beverages, in animal 
tissues, and in the tissues and excreta of human 
beings, it has become apparent that lead belongs 
in this group of substances. The character and 
magnitude of normal lead metabolism have been 
described elsewhere (4, 5, 6, 7, 8, 11), and there is 
no need to discuss them in detail, here, but the 
practical importance of the facts in relation to the 
recognition of dangerous lead exposure and to the 
diagnosis of lead intoxication must be emphasized 
again and again, until it is fully appreciated. 

This is not to imply that the behavior of lead 
compounds in the animal organism is fully under- 
stood, nor that the line of demarcation between 
safe and dangerous lead absorption is as sharply 
defined as might be desired. Nevertheless, it is 
safe to say that the knowledge now available, if 
applied in controlling lead exposure in industry, 
would reduce occupational lead poisoning almost 
to the vanishing point. Moreover, diagnostic 
procedure can now be placed so securely upon a 
physiological foundation that many of the reasons 
for previous errors in judgment have been 
eliminated. 

The prevention of lead poisoning in industry 
depends primarily upon the recognition of danger- 
ous lead exposure. There are few types of occu- 
pational lead exposure that offer insurmountable 
or even difficult obstacles to modern hygienic and 
engineering safeguards. The ingestion of lead on 
the part of industrial workers can be, and has 
been, prevented in the main by adequately 
equipped and supervised washroom, locker-room, 
and lunchroom facilities. Successful application 
of these safeguards requires careful supervision, 
for they can no more be left to chance or to 
individual performance than can any other plant 
procedure that calls for precision. Inhalation of 
fumes and dust—a much more significant type of 
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exposure —can be maintained within safe limits by 
properly designed and carefully operated general 
and local ventilating devices, augmented as re- 
quired by intelligently chosen respirators. For a 
variety of reasons, the latter are less desirable and 
less dependable than other ventilating equipment, 
and their effective use demands detailed care and 
attention on the part of employee and manage- 
ment alike, but there are situations which can 
hardly be dealt with otherwise. Cutaneous ab- 
sorption, which is of insignificant proportions in 
all lead trades except those which involve possible 
contact with certain highly fat-soluble organic 
compounds such as tetraethyl-lead, can also be 
avoided through the use of impervious coverings 
for the skin. In short, dangerous lead exposure 
can be eliminated provided it is recognized as such 
and provided there is an adequately directed and 
sustained effort to do so. 

There are, of course, inherently dangerous oc- 
cupations in trades in which lead compounds and 
other poisonous materials are handled. Accidents 
and unforeseen operating difficulties inevitably 
produce serious hazards from time to time. These 
can be reduced to a minimum only through the 
exercise of skill and foresight, and they may be 
regarded with some degree of philosophic com- 
placency as the natural consequence of the activ- 
ities of a highly inventive and industrialized 
population. Although the frequency and _ the 
seriousness of such occurrences are likely to beara 
fairly direct relationship to the degree of com- 
placency with which they are accepted, they are 
not of primary importance in the lead trades. In 
such trades the factor of safety over any consider- 
able period of time depends upon the magnitude 
of the lead exposure associated with the average 
normal operating conditions in the plant. The 
real problem, therefore, consists in knowing the 
magnitude and the hygienic significance of this 
basic or ordinary exposure. 

Three general methods are available for the 
recognition of hazardous lead exposure. No one 
of these methods is wholly adequate for the pur- 
pose, but each has a practical and useful place in 
a successful scheme of plant control. 

1. Medical supervision of workmen. A carefully 
maintained clinical study of the population of a 
plant or an industry will serve to establish the 
significance of the exposure to lead compounds, 
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not only for the industry as a whole, but for 
specific types of operations. Through this means 
the relative degree of hazard in various parts of a 
plant can be appreciated, and, if there is an effec- 
tive segregation of occupational groups, a sharp 
distinction can be made between hazardous and 
non-hazardous occupations. Moreover, the effect 
of changes in operating procedure can be rec- 
ognized. However, the symptomatic and physical 
signs of dangerous lead absorption, by their very 
nature, are evident in large part after the fact, 
rather than before it. Therefore if the occupa- 
tional lead exposure is of such magnitude as to be 
capable of producing the more serious manifesta- 
tions of plumbism, no amount of medical super- 
vision and no quality of medical skill and judg- 
ment can be or should be expected to prevent the 
occurrence of lead poisoning. There are industrial 
physicians who believe they can anticipate the 
effects of dangerous lead absorption through the 
recognition of prodromal symptoms or incipient 
physical signs of intoxication. Others depend 
primarily upon early microscopic changes in the 
blood, of which an increase in the punctate 
basophilia of the erythrocytes is the most familiar, 
to give warning of impending saturnism. The 
usefulness of such measures, when employed with 
skill and with a background of experience, cannot 
be denied, but they have serious defects in principle 
and in practice, the elucidation of which would 
require prolonged discussion and illustration. Suf- 
fice it here to say that they should be employed 
primarily to demonstrate the existence of signif- 
icant lead exposure rather than to provide means 
for avoiding the consequences of dangerous con- 
ditions that are permitted to continue. 

A digression may here be justified to suggest 
that it is not the responsibility of the industrial 
physician to find a means for preventing the 
occurrence of intoxication among workmen who 
are known to be dangerously exposed to lead com- 
pounds. Nor is it his proper part to cover up the 
results of careless or unsatisfactory management 
of a plant and to forestall the worst effects of 
unsafe working conditions through the exercise of 
his skill in recognizing the imminence of disability 
just before it becomes awkwardly apparent. It is 
rather his function to understand the potential 
hazards of an occupation, to study and to inter- 
pret the consequences of exposure to such haz- 
ards, to inform the management, and to serve the 
employees in so far as they suffer from occupa- 
tional conditions. Satisfactory exercise of this 
function requires familiarity with plant processes 
and operations as well as knowledge of the status 
of the health of employees. Thus periodic plant 


inspections as well as periodic physical examina- 
tions are required, and careful clinical investiga- 
tion of all types of illness is necessary. The 
periodic examinations should be thorough and 
detailed in their search for symptoms and signs of 
incipient intoxication, and should be augmented 
by suitable hematological studies, the extent and 
frequency of which.should be determined by the 
severity of the exposure. Under favorable condi- 
tions of plant operation this type of supervision, 
among other benefits, will provide a necessary 
check upon the adequacy of the means employed 
to maintain the exposure within the limits of 
safety. 

2. Determination of the lead content of the air in 
working spaces. For a variety of reasons which 
need not be discussed here, the control of respira- 
tory exposure to particulate lead compounds is the 
most necessary single requirement for the preven- 
tion of occupational plumbism. It is of the 
greatest importance, therefore, that satisfactory 
methods be available for the determination of the 
lead content of the atmosphere of work-rooms, 
and that there should be acceptable standards by 
which to gauge the hazard in terms of such de- 
terminations. In a very practical sense, both 
methods and the means for their interpretation 
have been provided. Concerning the methods, 
little need be said, in view of the detailed descrip- 
tions of standard procedures which are available 
(1, 2). It must be recognized, however, that these 
methods have their technical and practical limi- 
tations and that they must be carried out intelli- 
gently and precisely if they are to yield useful 
information. Rough estimations of the lead con- 
tent of the air at ill-chosen points in a plant and at 
inopportune times can yield only misleading in- 
formation. As to the significance of the results, 
Legge and Goadby in 1912 concluded from their 
studies that if the air breathed “contains less than 
5 milligrams per ro cubic meters of air, cases of 
encephalopathy and paralysis would never, and 
cases of colic very rarely, occur.” More recent 
workers have set the threshold value of toxicity 
at a somewhat lower level (3, 9, 11, 13) and there 
is abundant direct and indirect evidence for the 
belief that the inhalation of from 1.5 to 2 milli- 
grams of lead per day is hazardous and will cause 
lead poisoning in a considerable proportion of 
individuals. Obviously, therefore, the lead con- 
tent of the air breathed by workmen should be 
kept below this level. Atmospheric conditions in 
plants should be checked from time to time, and 
the effect of changes in equipment or in plant 
operation should be subjected to critical exami- 
nation. 
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3. Measurement of the lead excretion of exposed 
workmen. Studies of the lead excretion of work- 
men with various types and degrees of lead ex- 
posure have shown a definite correlation between 
the rate of lead excretion and the severity of lead 
exposure (9, 11). The alimentary lead output of 
persons exposed to particulate atmospheric lead 
consists largely of that which has been entrapped 
in the upper respiratory passages, swallowed, and 
passed through the alimentary tract unabsorbed. 
Thus the analysis of suitable fecal samples ob- 
tained from workmen who represent the various 
occupations of a plant will give a cross-sectional 
picture of the exposure associated with their work 
for the day or 2 days immediately preceding that 
on which the samples were obtained. The lead 
content of adequate samples of the urine of these 
workmen will show the general magnitude of their 
lead absorption over a considerable period of 
time. The combination of these data will portray 
the lead hazards of a plant in terms of the phys- 
iological response of the persons who have been 
exposed to these hazards. 

From the viewpoint of the physician, the ad- 
vantages of this type of information are obvious. 
The presence of lead in the environment of a 
worker, in atmosphere or otherwise, may or may 
not be important, but the presence of abnormal 
quantities of lead in the body of a workman is 
always important and must be explained. It 
matters little whether the particles of lead com- 
pounds suspended in the atmosphere of a plant 
are large or small, soluble or insoluble, that the 
atmospheric lead content is said to be within safe 
limits or that respirators are believed to be used 
correctly and faithfully, or that other hygienic 
regulations are believed to be observed adequate- 
ly, if the men are found to be absorbing significant 
quantities of lead in the course of days or weeks or 
months of work. On the other hand, if their lead 
excretion remains within safe levels, groups of men 
whose occupational exposure is potentially dan- 
gerous may be known to be working in actual 
security. Moreover the same analytical facilities 
that furnish information as to occupational lead 
exposure will aid effectively in the prompt solution 
of diagnostic problems. An analysis of a sample 
of blood and a sample of urine may disclose the 
occurrence of a wholly unexpected episode of lead 
intoxication, or it may rule out lead absorption 
and thus lead to the recognition and proper 
treatment of some other disorder (10). 

It may appear that a study of the rate of lead 
excretion of representative workmen in a lead 
trade is an impractical means of plant.control, and 
that this type of work should be devoted, pri- 
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marily, to the accumulation of scientific informa- 
tion. Actually, some experience with the difficul- 
ties encountered in industrial practice has con- 
vinced me to the contrary. It is especially difficult 
to interpret minor and incipient ailments and to 
handle them and plant problems that arise from 
them, with such assurance and sound judgment as 
will promote and merit the confidence and co- 
operation of both workmen and management. 
Errors in judgment are inevitable unless one has 
the best available means for testing his conclu- 
sions, and such errors may be costly far beyond 
their immediate and tangible consequences. More- 
over, it is not easy to demonstrate the need for 
preventive measures, which may add appreciably 
to the manufacturing costs of an industry, without 
evidence which is comparable, in its applicability 
and its precision, to that habitually required by 
technical men and industrial executives in justitica- 
tion of majorexpenditures. Such evidence can best 
be provided by data on the extent of the lead absorp- 
tion and excretion of exposed workmen. This is 
not to imply that measurements of the lead con- 
tent of the air of workrooms are not useful, but 
rather that they are less useful, especially to the 
physician, than information derived from the 
actual study of the plant population. 

It is not the purpose of the foregoing paragraphs 
to present a comprehensive and detailed program 
for hygienic control in industries in which lead 
exposure occurs. Neither are they designed to 
urge the adoption of any one measure for the 
recognition of significant lead exposure. The seri- 
ousness of the problem of occupational lead poi- 
soning in present day industrial activities, and the 
difficulties associated with the maintenance of 
safety in potentially hazardous occupations, do 
not warrant any undue enthusiasm or professional 
predilection for any one method. Industry needs 
intelligent and skillful medical supervision, the 
most satisfactory methods for the recognition oi 
dangerous lead exposure, and the most effective 
technical devices for the maintenance of such ex- 
posure within safe limits. In short, it will require 
the combined application of the best available 
clinical, toxicologic, and engineering facilities to 
provide an adequate solution of this hygienic 
problem. 
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INJURIES OF THE CHEST AND ABDOMEN 


EDMUND BUTLER, M.D., F.A.C.S., San Francisco, California 


RELATIVELY high percentage of the 
fatal accidents occurring in industry 
and in transportation results from inju- 
ries of the chest and of the abdomen, 

and their various complications. The immediate 
result of an injury of the chest may so embarrass 
the vital functions of respiration and circulation 
that death may occur within a few minutes, and 
many accidents result in such extensive injuries 
that death results regardless of treatment. Judg- 
ing from the records of autopsies, some of our 
traumatic surgeons are of the opinion that about 
ro per cent of the deaths which resulted from 
chest injuries might have been prevented. 

Our automobile manufacturers spend large 
sums in the investigation of accidents and in the 
means of preventing them. The present automo- 
bile steering wheel is so designed that it crumbles 
into small pieces or bends when struck forcibly 
by the body of the driver. The old wooden steer- 
ing wheels and wooden spiders were a constant 
menace, and caused many puncture wounds of 
the chest and abdomen. Similarly the develop- 
ment of shatter-proof glass and other new fea- 
tures of modern automobiles have been designed 
with safety as the objective. 

The more common injuries and their complica- 
tions are: (1) fractures of the bones of the thoracic 
cage; (2) contused and lacerated wounds of the 
lungs; (3) contused and lacerated wounds of the 
chest wall; (4) gunshot wounds and stab wounds 
of the chest; (5) pneumothorax; (6) hemothorax; 
(7) diaphragmatic hernia; (8) traumatic subcu- 
taneous emphysema; (9) traumatic empyema; 
(ro) pulmonary abscess. 

The less common injuries and their complica- 
tions are: (1) cardiac contusion and laceration; 
(2) hemopericardium; (3) traumatic chylothorax; 
(4) gangrenous pneumonitis. 

Undoubtedly pleural reflex and air embolism 
result from injuries of the chest, but those condi- 
tions will not be discussed in this paper. 

The two symptoms of greatest importance are 
dyspnea and cyanosis. Shock of an alarming 
character occurs following most injuries of the 
chest. Unless dyspnea or cyanosis develops along 
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with the shock, the outcome usually is favorable. 
A certain degree of shock is desirable. While the 
shock is present the hemorrhage from the injured 
soft parts often subsides and remains controlled 
unless too active therapy is instituted. Intra- 
venous administration of fluids and therapeutic 
agents which raise the blood pressure are contra- 
indicated. Primary shock undoubtedly is one of 
the very best friends of the surgeon and the in- 
jured individual. This is not true of the long- 
continued primary shock or of the prolonged 
secondary shock. Shock is the attempt on the 
part of the organism to control hemorrhage and, 
were it not for this phenomenon, exsanguination 
would result from an injury of a small artery ora 
slight laceration of the lung, of the liver, spleen, 
or kidney. Normal saline solution administered 
intramuscularly, heat, relief from pain, and the 
Trendelenburg position are indicated as a safe 
routine of treatment. 

In caring for fractures of the bones of the thorax 
there are 3 conditions which require special atten- 
tion: 

1. Depressed ribs, especially if the fragments 
are driven into the lung. The depressed portion 
of the chest must be elevated, and usually that 
is sufficient to release the lung. Under local anes- 
thesia, or often without any anesthesia, the ribs 
may be grasped with towel clips and pulled into 
position and maintained there, if need be by 
attaching towel clips to a weight hung over the 
side of the bed. 

2. The sternum may be fractured free from all 
of the ribs and on inspiration be depressed, thus 
interfering with both respiration and cardiac ac- 
tion. The sternum may be grasped with towel 
clips, or a screw may be inserted into the central 
portion and the sternum be held in position man- 
ually or by a weight attached to a frame over 
the bed or to a metal or wooden cradle placed 
over the chest. 

3. A section of the rib cage may be fractured 
anteriorly and fractured posteriorly and the in- 
termediate portion of the chest wall become 
depressed during inspiration. This condition re- 
quires traction in the same manner as previously 
described. 

Lacerated wounds of the thoracic wall, if suck- 
ing in character, must be closed by strapping with 
adhesive over moist towels. Early débridement 
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and suture are indicated in such wounds. It may 
be necessary to include the rib above and the rib 
below the wound in the sutures in order to main- 
tain approximation. Hemorrhage from the inter- 
costal and mammary vessels may require exposure 
and ligation, and it may be necessary to encircle 
the rib with the suture, both distal and proximal 
to the wound, to control bleeding. 

Lacerated and contused wounds of the lung 
and gunshot wounds that involve the periphery 
of the lung do not require special treatment ex- 
cept the treatment of hemothorax, pneumothorax, 
and traumatic empyema, which will be discussed 
later. 

Stab wounds, if sucking in character, are closed 
by suturing the injured lung to the parietal pleura 
following the method of Stenbuck and Connors. 
If near the margin of the sternum and if the pleu- 
ral space fills rapidly with blood, the wound is 
explored and the blood vessels are ligated and 
the suggestions of Stenbuck and Connors are 
carried out. 

Pneumothorax may be of all degrees from a 
slight amount of air which is absorbed rapidly, 
toa tension pneumothorax resulting from a valve- 
like wound sufficient to displace the mediastinum 
and gravely embarrass respiration. The most 
dangerous type is that resulting from rupture of 
the lung without any demonstrable injury of the 
rib cage. 

Tension pneumothorax must always be sus- 


pected if cyanosis occurs early and may be diag- 


nosed by bedside roentgenographs. Such pa- 
tients often have multiple injuries, and a frac- 
tured skull or a distended, tense abdomen may 
claim the surgeon’s attention. If the percussion 
note causes even the slightest suspicion of pneu- 
mothorax, a needle should be inserted. First rule 
out diaphragmatic hernia by roentgenograph; then 
if air is encountered under tension, leave the 
needle in place with a rubber tube leading over 
the side of the bed with the end of the tube placed 
under water, 2 or 3 feet below the level of the 
chest. Occasionally pneumothorax is bilateral. 
Dyspnea and cyanosis always call for action, and 
a roentgenograph of the chest. 

Hemothorax follows all injuries to the thorax 
in some degree. If the bleeding is from the chest 
wall, the intercostal vessels, the internal mam- 
mary, or the azygos veins have been injured. 
Hemorrhage is the most common cause of death 
during the first 24 hours. If the wound is near 
the sternum or in the region of the posterior angle 
of the ribs, inspection of the wound and ligation 
of the vessels may be necessary. If shock is ex- 
treme and any operative procedure is contra- 
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indicated, a small proctoscope may be inserted 
through the wound and a gauze pack inserted, and 
pulled tightly against the internal surface of the 
chest wall to control the hemorrhage. If the 
bleeding is from a lung, the compression produced 
by hemothorax and pneumothorax usually is suf- 
ficient to control hemorrhage, particularly if 
the bleeding is from the periphery of the lung. If 
large hilar vessels or mediastinal vessels are in- 
jured, death occurs early. 

The blood removed from the pleural space, un- 
less macroscopically contaminated, may be fil- 
tered and an autotransfusion performed. The 
blood in the pleural space tends to become de- 
fibrinated by the churning of the lung and does 
not clot readily. 

There is some difference of opinion as to the cor- 
rect time to remove blood from the pleural space. 
Undoubtedly the best plan for those not familiar 
with chest surgery is not to aspirate the blood un- 
less it is disturbing respiration to the point where 
relief is required. The blood may be safely aspi- 
rated 3 to 5 days following the accident. Cul- 
tures should be made and if infection is present 
then one of 3 courses may be followed: 

1. Thoracotomy and removal of all clots from 
the pleural space, flushing with Dakin’s solution 
or some other mild antiseptic solution, and closure 
of the wound without drainage; to be followed by 
frequent aspirations. 

2. Closed tube drainage and tidal irrigations. 

3. Daily aspiration and, as soon as frank em- 
pyema develops, resection of a rib and institu- 
tion of closed tube drainage. The first procedure, 
if done promptly and thoroughly, undoubtedly 
prevents many contaminated collections of blood 
from becoming empyema. 

Diaphragmatic hernia may be operated upon 
much earlier than is the practice in most clinics. 
As soon as the patient has become adjusted to the 
changed condition, when the shock has subsided 
and the body fluids have been replaced, the hernia 
may be repaired. If organization of adhesions 
and atrophy of the flaps of the diaphragm have 
taken place, the procedure is much more difficult 
for the surgeon and far more trying for the pa- 
tient. Crushing of the phrenic nerve on the side of 
the hernia is a valuable pre-operative procedure. 

Traumatic subcutaneous emphysema usually 
does not require treatment other than the occa- 
sional release of tension as near to the injured rib 
as possible, or the passage of a moderate size 
needle into the chest and the release of air from 
the pleural space. Very occasionally it may be 
necessary to suture a rent in a lung or remove 
a fragment of the rib from the lung. 
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Pulmonary abscesses following stab or gunshot 
wounds are drained easily if the treatment as out- 
lined by Stenbuck and Connors has been insti- 
tuted. Following their procedure, general empy- 
ema is much less likely to occur. 

Cardiac lacerations necessarily require early 
treatment. Most cardiac lacerations produce 
death before the patient arrives at the hospital, 
but in patients where the injuring instrument has 
also torn the pericardium so that the blood escap- 
ing from the heart freely leaves the pericardium 
and enters the pleural space, recovery may follow 
exploration and suture. Mattress sutures of fine 
Pagenstecher material are most useful, as Pagen- 
stecher material is handled and tied easily. Even 
though suturing is successful, a high percentage 
of heart wounds terminate in death from infection. 

Hemopericardium usually is not seen suffi- 
ciently early to be relieved. Roentgenograms give 
us our best and earliest evidence. Occasionally 
when there is gradual oozing from the chest wall 
or from a small vessel on the surface of the heart, 
aspiration will benefit, and exploration and hemo- 
stasis may be indicated to control the hemorrhage. 
In traumatic chylothorax, aspiration usually is 
all that is indicated. 

Gangrenous pneumonitis usually is fatal, but if 
only a small portion of the lung is involved, drain- 
age and removal of the separating slough may 
bring about recovery. 

The diagnosis in all of the conditions men- 
tioned is dependent upon careful examination, 
and the proper evaluation of the findings. Most 
of these patients have other injuries; of head, ab- 
domen, or extremities. It is almost impossible to 
be certain of any physical findings. The recent 
refinements in the portable roentgen units have 
been most valuable to the traumatic surgeon. Ex- 
cellent films may be made at the bedside and 
many of the conditions that were merely suspected 
are now diagnosed early. A drop in the mortality 
rate is certain to be the result. 

Tetanus antitoxin and a full therapeutic dose 
of polyvalent anaerobic serum should be given in 
all lacerations of the chest and lung. 


INJURIES OF ABDOMINAL VISCERA 


“The remarkable fact of the absence of all 
symptoms indicating a mortal injury for upward 
of 2 hours,” was the observation of Polland in 
1858. This observation is still timely and to be 
borne in mind when caring for the present day 
industrial accident and the auto-accident injury. 
We should always remember that the 2 hours 
may be lengthened to 6 or 8 hours under condi- 
tions of shock and alcoholism. 


Surgical intervention often is delayed because 
of the following factors: 

1. The injury does not seem serious to the pa- 
tient and the medical advisor is not called until 
hours or even days following the accident. 

2. The frequent absence of visible evidence of 
injury of the anterior abdominal wall leads the 
patient and the doctor to disregard the early 
mild symptoms of perforation of a hollow viscus. 

3. The symptoms at the first examination are 
not remarkable, and frequent observations and 
examinations are not made. 

4. Shock and alcoholism interfere with the 
usual reactions to serious injury on the part of 
an individual. 

Battle, in the Lancet of 1919, made this perti- 
nent statement, “It requires firmness to induce 
the patient to submit to an operation before 
peritonitis has made the need for operation obvi- 
ous to the patient’s friends.” Vance stated, 
“Injury to the hollow viscera is often solitary, 
and complications develop insidiously. Death is 
from peritonitis rather than from hemorrhage.” 

The frequency of the injury of intra-abdominal 
viscera during the pre-automobile period given 
by Makins in 1899 was: kidney, 39+ per cent; 
intestine, 23.5-+ per cent; bladder, 5+ per cent; 
mesentery, 3-++ per cent. 

Polland locates the injuries of the intestinal 
tract in 123 cases; duodenum, 6 cases; jejunum, 
44; ileum, 38; mesentery, 31; and colon, 4. Fifty- 
eight per cent of the injuries were in the first 3 
feet of the jejunum and the terminal 3 feet of the 
ileum. Bacon and Le Count reviewed 384 autop- 
sies, all automobile accident injuries, and found 
the liver involved in over 50 per cent. 

The viscera may be injured in the following 
manner: 

1. Crushing of the viscus between the offend- 
ing instrument and the bodies of the spine or other 
parts of the skeleton. 

2.. A tangential force moving the bowel beyond 
its limits of mobility, may result in tears of the 
mesentery and tears in the intestine near the 
fixed portion. 

3. Compression of fluid or gases in a single 
loop of intestine or in the bladder, which forces the 
wall to give way at the point of least resistance. 

4. Fragments of the pelvic bones may rupture 
the bladder or the rectum. 

5. Compressed air or water under pressure, 
entering the anus may produce rupture of the rec- 
tum, of the colon, or of the stomach. 

Symptoms. In the presence of abdominal inju- 
ries the following symptoms are mentioned: 

1. Some degree of shock is present in 80 per 
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cent of these patients. When the shock is severe, 
an extremely painful injury, severe crushing inju- 
ries, and hemorrhage are responsible. Shock is 
very slight and often is absent in the solitary rup- 
tures of the intestine or of the urinary bladder. 

2. Vomiting is frequently not present and sel- 
dom contains blood. Vomiting often is delayed 
until septic peritonitis has developed. 

3. The pulse is quickened; when extremely fast 
it indicates hemorrhage. The rapidly rising pulse 
rate and the falling blood pressure indicate active 
hemorrhage. 

4. Temperature is normal or often subnormal 
immediately after an accident. 

5. Respiratory movements of the abdomen 
may not be restricted, and the thoracic type of 
respiration often is delayed until contamination 
is general or until septic peritonitis has ensued. 
In ruptures of the stomach and upper intestine, 
the contents are very irritating, and a scaphoid, 
rigid abdomen and thoracic type of respiration 
are found immediately on examination. The con- 
tents of the colon are much less irritating and the 
spread is relatively slow. Distention is not pres- 
ent until late when peritonitis has caused paralytic 
ileus. Peristalsis may not be changed at first, but 
usually is restricted. 

6. Rigidity may be absent; particularly is this 
true in injuries of the lower bowel and ruptures of 
the bladder. Peritonitis confined to the true pel- 
vis usually is associated with very slight abdomi- 
nal rigidity because of no parietal peritoneal 
involvement. The contents of the lower bowel are 
less irritating than those of the stomach and du- 
odenum. 

7. Local tenderness is not remarkable earlier 
and often is demonstrable only by rectal examina- 
tion and by percussion. 

8. Localized dullness, when present, indicates 
a confined hemorrhage in the mesentery, in the 
omentum, or in the retroperitoneal area. Free 
blood in the peritoneal space seldom is demon- 
strable even when a considerable quantity is 
present. A feeling of soft resistance by rectum 
will be given by a collection of blood in the pelvis. 

g. The absence of liver dullness is not a reliable 
sign for pneumoperitoneum, but a tympanitic 
area above the liver in the midaxillary line and 
below lung resonance is indicative of pneumoperi- 
toneum. 

to. Rectal examination must never be omitted; 
early peritoneal tenderness may be elicited only 
by rectum. In retroperitoneal ruptures of air- 
containing viscera, emphysema of the pelvic cellu- 
lar tissues may be palpated. In one patient a 
retroperitoneal rupture of the duodenum produced 
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pelvic emphysema, easily palpated by rectum, 
when the patient was first examined 17 hours 
after the accident. 

11. Pain is the most important symptom and 
is present in some degree in all conscious patients. 
Constant, although perhaps very mild at first, 
it tends to increase gradually. Such pain some- 
times is referred to the back and to the supra- 
clavicular triangles when the peritoneum of the 
diaphragm is irritated. Following retroperitoneal 
rupture of the duodenum, there is pain in the 
back and in the testicles. With rupture of the 
bladder there is pain across the lower abdomen 
which seldom is severe and often is mistaken for 
the pain that is believed to result from contusion 
of the abdominal wall. 

12. Frequent, complete blood examinations 
must be made. Slow, continuous bleeding soon 
shows a reduction in the red blood cell count 
and in the hemoglobin. Such changes often show 
in as short time as 1 or 2 hours. Bleeding in any 
space or in any tissue causes leucocytosis, often 
as much as 30,000 to 60,000 white blood cells. In 
shock, the peripheral concentration of blood gives 
a high red blood cell count and a high hemoglobin 
index. 

13. Roentgenographs of the abdomen are 
indispensable. Ruptures of the diaphragm, blot- 
ting out of kidney shadow by hemorrhage, pneu- 
moperitoneum, and emphysema of the posterior 
abdominal wall are conditions which may be re- 
vealed. It is well to have one film with the patient 
sitting up or at least turned on the side. Neo- 
iopex injected intravenously may help locate the 
injury in the kidney, along the ureter, or in the 
bladder, and may indicate the extent of the injury. 
Also it may demonstrate which kidney should be 
explored when contusions are bilateral and either 
kidney may have been injured. 

Diagnosis is always difficult in the patient who 
is most helped by intervention. Frequent exami- 
nation and rechecking of the findings and of the 
laboratory work are essential if the best results 
are to be obtained. Continuous abdominal pain 
and increasing tenderness must not be relieved by 
sedatives without a full realization of the condi- 
tions which may be causing the distress. 

The prognosis in all abdominal injuries is grave. 
Polland reported 56 cases of which 17.85 per cent 
died within the first 5 hours, 32.14 per cent died 
within 5 to 25 hours, 33.94 per cent died within 24 
to 48 hours, 16.07 per cent died within 3 to 16 
days. This latter group of 16.07 per cent con- 
tains the patients in whom we are most interested. 
Surgical intervention, early, in these patients 
may be rewarded by many recoveries. In this 
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group are included the small perforations, the 
mesenteric tears because of which the intestine 
later may slough, the contusion of the bowel 
which later produces slough, the ruptured urinary 
bladder, and the ruptured spleen and kidney. 

Curtis in 1887 remarked, ‘Recovery after a 
rupture of the intestine is a surgical curiosity.” 
The same year Curtis conducted 44 experiments 
in which the abdomens of anesthetized dogs were 
contused with the following results: 13 lacerations 
of the mesentery severe enough to deprive the in- 
testine of its blood supply, 16 contusions of the 
bowel without perforation but likely to slough 
later, 8 ruptures of the bowel, 2 of which were 
multiple. The danger from mesenteric tears is not 
generally appreciated. Such patients are observed 
until the bowel sloughs and peritonitis develops 
before intervention is considered. Disturbances 
in the blood supply from the mesenteric tears, not 
extensive enough to cause sloughing, may produce 
lymph stasis and round cell infiltration of the 
bowel, followed by fibrosis. Such fibrosis, produc- 
ing partial or complete obstruction, possibly ex- 
plains some of the conditions diagnosed as cica- 
trizing enteritis. 

Rupture of the liver, of the spleen, and of the 
kidney always must be suspected following an 
injury where great traumatizing force has been 
expended. An injury of the kidney may be slight 
such as subcortical tears or contusions producing 
a few red blood cells in the urine. The increase of 
pain in the flank and the persistence of bloody 
urine should suggest that a laceration of the kid- 
ney may be present. Perirenal hemorrhage usu- 
ally displaces the ascending or descending colon 
toward the midline. If the bleeding continues 
and the patient shows evidence of blood loss 
exploration of the kidney is imperative. When it 
is difficult to rule out intra-abdominal injury, 
exploration through a transverse incision begin- 
ning at the edge of the rectus muscle and extend- 
ing into the flank is the incision of choice. It is 
very easy to remove a kidney through this type 
of incision; the kidney is retracted toward the 
abdominal aorta, tending to relax the pedicle, 
rather than away from it as in the nephrectomy 
through a posterior incision. Following the re- 
moval of one kidney, I have been rather reluctant 
to give a transfusion because anuria has occurred 
twice following such transfusions. 

Rupture of the urinary bladder happens much 
more frequently than is generally believed. Rup- 
ture may cause few symptoms and, in the presence 
of multiple injuries of the soft tissue or injury of 
bone, is so easily overlooked. It is an order in the 
San Francisco Emergency Hospital Service that 
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every deeply alcoholic or shocked patient who 
comes into the hospital shall be catheterized as 
soon as possible. Less than 5 per cent of the rup- 
tures of the bladder are caused by fractures of the 
pelvis and 4o per cent result from automobile 
accidents. The remainder are produced by crush- 
ing injuries and falls. 

It is not unusual to inject 300 cubic centimeters 
of saline solution into a bladder which has been 
ruptured and remove 700 cubic centimeters or 
more of fluid. In such patients the catheter 
sticks through the rupture in the bladder and 
siphons out urine and saline which are free in 
the pelvis. Several patients have voided bloody 
urine when roentgenographs showed that urine 
was free in the peritoneal space. The test that 
should be used in all of these patients is this: if the 
urine contains blood, or no urine is removed by 
catheter, inject 500 cubic centimeters of 5 per 
cent sodium iodide solution, and make a roent- 
genograph. This will show if the solution is con- 
fined in the bladder. Air may be found under the 
diaphragm if there is an intraperitoneal rupture 
of the bladder and air has been injected into the 
bladder. Five to 8 hours after injury the bowel, 
omentum, or the edges of the wound may adhere, 
closing the bladder temporarily, and thus the 
sodium iodide may be confined to the bladder. 

The treatment of rupture of the liver, if it is 
possible to rule out rupture of the kidney and of 
the spleen, is expectant. Bleeding from large 
lacerations of the liver may cease if the patient 
is allowed to remain in a state of low blood pres- 
sure and complete rest. Intravenous administra- 
tion of fluids, heart stimulants, and agents which 
raise the blood pressure are contra-indicated. If 
exsanguination is imminent, blood transfusion 
must be performed. If exploration is performed, 
bleeding from the liver may be controlled by com- 
pressing the hepatic artery and the portal vein 
in the gastrohepatic omentum between the index 
finger and the thumb with the index finger in the 
foramen of Winslow. A springy gastro-intestinal 
clamp, the blades guarded with rubber tubing, 
may be used for compression of these vessels. 

Unless the spleen is comminuted, hemorrhage 
is slow and often 3 or 4 days pass before exsangui- 
nation is threatened. The leucocytosis, upper 
abdominal distress, pain in the supraclavicular 
regions, and the constant drop in hemoglobin 
should suggest intra-abdominal bleeding. The 
rhythmic contractions of the spleen squeeze out 
the clots and thus cause recurrent hemorrhage. 

Tears in the mesenteric vessels are difficult to 
diagnose, but the signs of intra-abdominal hemor- 
rhage and continual abdominal distress are pres- 
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ent, and exploration should be performed if these 
symptoms persist. 

Surgical intervention in many of these patients 
cannot be considered. The injuries are extensive 
and multiple and the shock is extreme. Many 
come out of the shock under proper treatment and 
become fair operative risks. The high mortality 
must not close our eyes to the few who recover 
following surgical intervention. Builly reported 
the first operation for rupture of the intestine in 
1883. The first successful operation was reported 
by Moty in 1889. 

‘In exploration of the abdomen, complete re- 
laxation on the part of the patient and an ample 
incision are essential. If free, uncontaminated 
blood is encountered it may be dipped out with a 
small ladle or aspirated, citrated, and run back 
into the patient’s vein. Autotransfusion is a very 
valuable procedure. The small intestine is to be 
inspected carefully in a systematic way beginning 
at the duodenojejunal angle and proceeding to the 
ileocecal valve. It is very easy to overlook small 
perforations, so it is always well to instruct nurses 
as well as the assistants to watch closely. The 
stomach and colon are to be examined. Ruptures 
of the stomach are usually in the anterior wall 
and are easily found. Rupture of the duodenum 
is infrequent but swelling, bile discoloration, and 
emphysema in the region of the duodenum indi- 
cate a retroperitoneal rupture. The duodenum is 
easily mobilized by cutting the peritoneum to the 
right of the descending portion and rolling the 
duodenum to the left. If a retroperitoneal tear 
is present it is easily found and sutured. 

An unusual rupture of a hollow viscus following 
crushing injury of the abdomen is a tear in the 
anterior wall of the rectum. The crushing may 
have been in the upper abdomen and the tear a 
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result of explosive forces produced by the com- 
pression of the gases in the lower colon. Such a 
condition was found in 2 patients; in 1 it was 
found during autopsy, and in the other it accom- 
panied a rupture of the small bowel. Both latter 
injuries were repaired and this patient recovered. 

The method of closure of any rupture of the 
intestine is not so important as long as the bowel 
is not constricted and there is not great tension on 
the sutures. Most openings in the small bowel 
are closed transversely. A double row of plain 
No. o catgut sutures are used in the bowel and the 
stomach, and three rows in the bladder. If there 
are many holes in a single loop, resection is sim- 
pler, and lateral anastomosis is always preferred. 

Suprapubic drainage is always instituted in 
rupture of the bladder. If the extraperitoneal 
tears are small, free suprapubic drainage will pre- 
vent extravasation, and suture is not necessary. 

The peritoneal space is never drained. It is 
almost impossible to establish peritonitis experi- 
mentally in animals unless some foreign material 
is left in—and a drain is foreign material. Multiple 
drains do not prevent general peritonitis but tend 
to provoke localized peritonitis and many adhe- 
sions. When the colon is ruptured retroperito- 
neally, a drain is always inserted into the retro- 
peritoneal cellular tissues. 

It is obligatory that all patients who have been 
through a serious accident be looked upon as 
seriously injured. The diagnosis may be made if 
we use all the diagnostic aids at our disposal and 
do not fall into the habit of pronouncing finally 
following one examination, and that examination 
made shortly after the accident. More and more 
are we becoming dependent upon the x-ray de- 
partment for help in the early diagnosis of injuries 
resulting from trauma. 





THE MODERN CONCEPT OF THE INDUSTRIAL 


MEDICAL 
M. N. NEWQUIST, 


HE industrial medical problem has been 

and always will be fundamentally the 

same, namely, “the adequate care of the 

health of the industrial worker.’’ Lack 
of information on the subject, lack of interest on 
the part of some employers, and inadequate work- 
men’s compensation laws have been important 
factors in retarding a more widespread realization 
of what constitutes adequate care of the industrial 
worker’s health. While the machine age and the 
more widespread use of toxic substances or proc- 
esses in industry have made the health problem 
more complex, nevertheless the objective of main- 
taining the health of the worker has always been 
the same and the attainment of that objective 
should never permit of compromise. 


ATTITUDE TOWARD THE PROBLEM 


The defensive type of industrial medical serv- 
ice, designed mostly to protect the employer, and 
the purely curative type of service which were so 
prevalent in the past are fortunately fading out 
of the picture. Activated by costly experiences 


with industrial injuries and occupational diseases 
in the past, obligated by compensation laws which 
are gradually including occupational diseases, and 
enlightened more recently by publications and 
symposia on occupational diseases which have 
been held throughout the country, there seems to 
have been a general and more thorough awaken- 
ing of employers and of the medical profession to 
their responsibilities for the care of the health of 
the industrial worker. There still are a few “die- 
hards,”’ of course, who have closed their eyes to 
occupational disease hazards in their plants or 
who do not report disabilities resulting therefrom, 
simply because their state has not yet recognized 
occupational disease in their compensation law. 
Many employers, however, have had a change 
of attitude. They are adopting a broader view- 
point of the whole subject and are manifesting 
more of a protective interest in the health and 
working conditions of their employees. This is as 
it should be. Another encouraging situation is the 
fact that industrialists are now realizing that they 
Presented in the Symposium on Industrial Medicine and 


Traumatic Surgery, before the Clinical Congress of the American 
College of Surgeons, Chicago, October 25-29, 1937. 


PROBLEM 
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cannot cope with the employee health problems 
alone. Similarly the members of the medical 
profession are aware of the lack of sufficient 
scientific knowledge in regard to the toxicology 
of certain industrial materials and of the fact that 
further research in this field is required. With a 
co-operative attitude on the part of the em- 
ployer, the physician or surgeon, the laboratory 
worker, the engineer, and the worker himself, the 
problems of occupational disease and health 
maintenance will be no greater than the control 
of the situation with respect to industrial injury 
in which so much progress has already been made. 


ORGANIZATION OF THE MEDICAL SERVICE 


Personnel. To secure the most efficient type of 
medical organization the industrialist should first 
of all employ a competent medical or surgical 
director. The management and the medical 
director together can formulate more practical 
policies and procedures for their health program 
than would result from independent action. 

Co-operative interdepartmental working rela- 
tionships should, of course, be established but the 
authority and responsibility for the selection of 
the first aid and medical personnel, and for the 
direction and supervision of the medical service, 
should be delegated to the medical or surgical 
director. Given these responsibilities, the medical 
director should then be expected to exercise his 
prerogatives and to produce results. Fixing the 
responsibility for the supervision of the medical 
service in competent medical hands and at one 
point is the most important step in the organiza- 
tion of the medical service. With this done, 
accomplishment of the objectives is largely 
assured. 

Obviously only competent medical and surgical 
assistants and consultants should be selected. The 
first aid attendants should be properly instructed 
and trained in their duties and their work closely 
supervised. 

Facilities. The use of first aid kits in extremely 
decentralized industrial operations may be neces- 
sary but their unsupervised use in industrial 
establishments as a whole should not be per- 
mitted. Experience has shown that such use will 
bring more harm than good. Fewer and more 
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centralized first aid stations or dispensaries are 
desirable in order to insure adequate treatment 
and records. 

When hospital services are needed by an in- 
dustrial organization it is urged that it draw 
upon existing facilities for such service wherever 
possible. Very few sections of the country at the 
present time are so remote as to be inaccessible 
to an approved hospital. Industrialists will find 
that in the long run they can obtain more efficient 
hospital service at less cost from organizations 
whose sole purpose is to conduct hospitals than 
they could by establishing their own hospitals. 


SCOPE OF THE MEDICAL SERVICE 


Half-way measures will bring only partial re- 
sults. On the other hand, a too extensive medical 
program may be so burdened with unnecessary 
frills and unappreciated paternalism that the end- 
results will not justify the costs. The following 
outline for the scope of an industrial medical 
service has been proved effective and adequate in 
many industrial organizations and its further 
adoption is urged: 

1. Pre-employment physical examinations. The 
purpose of pre-employment physical examinations 
is to ascertain the physical status of prospective 
workers in order to facilitate the placing of such 
workers in positions for which they are best or at 
least suitably fitted. These examinations should 
be made of all, regardless of whether they are 
office or shop workers. The examinations should 
ve made only by qualified medical examiners and 
the records thereof should be filed in the medical 
department under medical supervision and not in 
the employment department. A few employers 
are still using lay attendants for making physical 
examinations of employees. The folly thereof is 
evident. 

The question of doing routine Wassermann or 
Kahn tests on all new employees is now a current 
one. Some of the large industrial organizations 
are making such tests just as much of a routine 
procedure as is the use of the stethoscope in 
examining the heart. Workers, whether new or 
old, who have syphilis are usually permitted to 
work in either selected or their usual positions 
provided they are receiving adequate treatment. 

The principle involved in taking an inventory 
of the human machine before employment is 
sound. When properly done, it is profitable to 
employer and to employee, and within the next 
5 to 10 year period pre-employment physical ex- 
aminations will no doubt become a standard 
practice for all industrial organizations. After 
reviewing thousands of physical examination 
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record forms used in industry, the College has 
recently formulated a short series of such record 
forms which provide space for recording the 
essential data that are desired. Samples of these 
record forms may be obtained by writing to the 
American College of Surgeons. 

2. Periodic health examinations. The purpose of 
periodic health examinations is to aid in main- 
taining the health of the worker and to further 
assure the compatibility of placement with the 
health of the worker and with the safety of others. 
Obviously these examinations should be done 
with sufficient thoroughness and frequency to 
permit of accurate diagnosis and early recognition 
of disease if the objective of “health maintenance” 
is to be accomplished. 

A number of industrial organizations examine 
annually all of their employees from the plant 
manager down to the watchman at the gate, with 
more frequent examinations given to those who 
are exposed to occupational disease hazards. 
Others examine annually all of their employees 
over 45 years of age and every 2 or 3 years those 
under 45. Still others have placed the health 
examinations on a purely voluntary basis. Ex- 
perience has shown that this latter practice is not 
as efficient as in those instances in which an 
orderly system plus voluntary examinations has 
been provided. 

The industrial physician should serve as an un- 
biased but friendly counsellor to the employee, 
referring those who are found to have physical 
defects to their own private or family physician 
for treatment or follow up. Industrial physicians 
should never solicit private patients from among 
the workers whom they serve in the plant. To do 
so would not only be unethical but it would be- 
tray the employer and destroy the confidence of 
the employee in the medical service. Physicians 
should obtain their patients on merit alone. 

The industrial physician by serving as a liaison 
between the employee, the employer, and the 
private practitioners can create an alliance among 
the interested groups that will allay criticism and 
make preventive medicine more eflective than 
any other procedure. Such an opportunity for 
preventive work should not be impeded. 

3. Prevention and care of all industrial injuries 
and occupational diseases. The physician in charge 
should determine the presence or absence of occu- 
pational disease hazards in the plant. The serv- 
ices of a chemist or a laboratory worker may be 
required in order to determine the degree of the 
health hazard but the engineering department is 
charged with its control. Every effort should be 
made by the industrial physician to co-operate 
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with the various departmental heads in the pre- 
vention of industrial injuries and illnesses. 

The prevention of infection is still a problem in 
industry. In the state of New York 15 per cent of 
all compensated cases in 1932 were infected cases. 
Approximately ro per cent of all occupational in- 
juries compensated in 1935 were cases of infected 
wounds according to the reports of industrial 
commissions of 4 states. At this rate it has been 
estimated that compensation for infected injuries 
would total at least $11,000,000 per year in the 
United States. Much of this cost might be saved 
if every injured workman were required to report 
promptly for proper first aid or medical treatment. 
The provision of the necessary care for industrial 
injuries is of course required of the employer by 
the workmen’s compensation laws. Experience 
has shown that the best surgical and hospital serv- 
ice is the cheapest. 

4. First aid and advice for employees suffering 
from non-industrial injuries and illnesses while on 
duty. Reasonable first aid and advice may be 
given to employees who are suffering from non- 
industrial injuries and illnesses while on duty. 
For further professional care, however, such em- 
ployees should be referred to their own private or 
family physicians. If the worker does not have a 
private physician he should be aided in selecting 
a — one. 

Medical supervision of plant sanitation and 
of “all industrial health measures. The direction 


and supervision of the health program or medical 


service should be a duty of the medical director. 
Probably no phase of the average industrial 
medical service has been so badly abused or 
neglected as that of supervision of the medical 
service. Surveys by the College have revealed 
that while some of the larger industrial organiza- 
tions have had proper medical supervision, most 
medical services are supervised by others than 
physicians or surgeons. If such logic is sound, 
we should then expect to find plumbers in charge 
of sales promotion work and advertising heads 
transferred to the foundry. 

Fortunately, there have been some construc- 
tive changes, though gradual, in this respect and 
in the past year some of the largest industrial 
organizations in this country have employed 
competent physicians or surgeons to correlate and 
supervise their medical services. Adequate medi- 
cal supervision will assure adequate medical 
service. The industrial physician of the future, 
however, must add administrative duties to his 
purely professional services. 

Regulations for the first aid and medical serv- 
ice at the plant should be formulated and signed 
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by the physician in charge for the guidance of 
assistants and first aid attendants. Periodic 
visits should be made to the plant dispensary to 
see that such standing orders are enforced, 
Periodic inspection trips through the plant should 
also be made by the physician in order to ascer- 
tain working conditions, job requirements, and 
the presence or absence of health hazards. 


RECENT TRENDS AND EXPERIENCES 

Injury rates. According to the report of the 
National Safety Council, the injury freque ney 
rate for all industries in 1936 was about the same 
as it was in 1935 but the severity rate increased ; 
per cent in that period. From 1926 to 1936, how. 
ever, there has been a decline of 61 per cent in 
injury frequency rate and 4o per cent in severity 
rate for all industries. The public utilities have 
made the greatest reduction in injury rates during 
this 10-year period. We should bear in mind that 
good medical service has been and can be respon- 
sible for approximately one-third of the reduction 
in injury rates. 

Occupational disease incidence. Approximately 
1 per cent of the compensated cases in New York 
State during a 3-year period, 1933 to 1935, were 
awards for occupational disease. Other authori- 
ties are of the opinion that occupational disease 
accounts for approximately 2 per cent of the 
total disabilities from industrial causes. From 
1935 to 1936 there was a 43 per cent increase in 
occupational diseases reported in New York 
State, whereas the total number of industrial in- 
juries reported increased only 23 per cent in the 
same period. The length of disability caused by 
occupational diseases has averaged about the 
same as that caused by industrial injury. 

Absenteeism. In a limited study made by the 
American College of Surgeons, 116 companies in 
various parts of the United States employing 
352,591 workers reported a loss of 208,648 days 
in 1936 on account of industrial injuries—a loss 
of approximately one-half day per person. In- 
cluded in these reports to the College, from com- 
panies in which quite accurate data are kept on 
absenteeism, were findings which showed that the 
average worker loses 15 times as much time 
from non-industrial injuries and illnesses as ’ 
does from industrial injuries. Consequently, i 
50,000,000 workers in the United States hs 
400,000,000 days annually on account of injury 
and illness this would represent a loss to the 


1Allowance must be made for variations in thoroughness of record 
keeping among various industrial organizations. However, the sta- 
tistical data submitted to the College are sufficiently accurate to show 
trends in either absenteeism or costs. 
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TALE 1.'—ACCIDENTAL DEATHS IN THE UNITED 
STATES IN 1936 

re ORO ence ane a ee ag ssee £22,000 
Honie... 38,500 
Motor ‘vehicle. 37,800 
Public (not motor vehicle) . 20,000 
Occupational. . 18,000 
Disa bling injuries _ 10,730,000 
Waxe loss, property damage, medical 

ex pense... : . . . . .83,700,000,000 
iN tional Safety Council report. 


workers Of $2,000,000,000 per year at a wage rate 
of S5 per day. 

Respiratory infection (the common cold) is 
still the greatest cause of absenteeism. Since 
much of the absenteeism in industry is prevent- 
able, we then have additional tangible objectives 
toward which an industrial health program should 
be directed. 

Accident fatalities. There were 18,000 occu- 
pational deaths in 1936 as compared with 16,500 
in 1935, an increase of g per cent. Death totals as 
caused by types of accidents, number of dis- 
abling injuries, and related costs are given in 
Table I as reported by the National Safety 
Council. 


MEDICAL AND COMPENSATION COSTS 


In a study of medical costs made by the College, 
299 industrial organizations representing 1,237,- 
775 workers, reported a medical cost of $5.11 per 
employee for 1936 as compared with a previously 
reported cost of $6.30 per employee in 1932. The 
reporting companies bore all medical costs and 
maintained a minimum of a first aid room; an 
attendant—usually a graduate nurse; and doctors 
serving on call, or part to full time. The greater 
per capita cost in 1932 is partially explained by 
the fact that medical service, though reduced, 
was not curtailed as rapidly or as much as was 
employment during the depression period. Con- 
sequently, the medical costs were spread over 
comparatively fewer employees. Furthermore, 
the recent marked increase in number of workers 
in industry also accounts for the apparent reduc- 
tion in per capita cost in 1936, when in reality the 
total medical cost would be considerably greater 
in 1936 than in 1932. 

The gradual increase in annual per capita 
medical costs has not been an increasing burden 
on employers. On the contrary, this expenditure 
for medical service has effected far greater sav- 
ings, by reducing labor turnover, by maintaining 
healthier, happier, and more efficient workers, by 
reducing ‘accidents and occupational disease, and 
by reducing absenteeism in general. The per 
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TABLE II.—PER CAPITA MEDICAL 


INDUSTRY 


COSTS IN 


Year 

Igt5!.. 
tor?" ... 
1921”. 
1924?. 
19307. 
19328 

1936°. 

1M. W. Alexander. 


2National Industrial Conference Board. 
3American College of Surgeons. 
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TABLE III.—MEDICAL AND COMPENSATION 
COSTS ACCORDING TO SIZE OF PLANT—1930 


Compen- 
Number | Numberof| Total Medical sation Total 
of companies |number of cost cost cost 
employees | reporting employ ees Per capita | perc apita per cd apité a 


1,000 & up| 177 


1,142,950 | $4.03 | $3.49 | ‘$8. 42 


500-990 | 83 | 81,349 | 6.97 4-33 | 11.30 


1-409 | * 30 
Source— 


13,450 8.76 4.76 13.52 


American College of Surgeons. 


capita medical costs which range from 88 cents 
in 1915 to $5.11 in 1936 are shown in Table II. 

Costs by size of plant. In the study of the 299 
companies previously mentioned, the College 
found that establishments having 1,000 or more 
employees showed a per capita cost for medical 
and compensation purposes of $8.42 as compared 
with a cost of $13.52 for the plants having less 
than 500 workers (Table III). Better organiza- 
tion of the medical and safety services in the 
larger plants accounts largely for their lower costs. 

Distribution of medical costs. According to 
reports from 268 companies that spent $4,111,- 
296.56 in 1936 for medical service for their em- 
ployees, 63 per cent of this amount was paid to 
doctors and nurses, 15 per cent to hospitals, 13 
per cent for administration, and 9 per cent for 
supplies. These employers maintain a minimum 
of a first aid room and a nurse, and doctors on 
call or part to full time, but they do not provide 
home medical care for employees or their families. 
The 13 per cent spent for administrative purposes 
is significant in that it reveals that employers are 
now, more than ever, willing to spend money for 
a “follow through” and support for their medical 
service and thereby obtain greater benefit from 
their program of health maintenance. It is urged 
that industrial physicians and surgeons recognize 
this trend and participate more actively in the 
administrative phase in order that the future 
voyage of industrial medicine and surgery may 
be better charted. 





458 


SURVEYS BY THE COLLEGE 

During the past year the medical services of 
1,657 industrial establishments representing ap- 
proximately 5,500,000 employees have been 
under survey by the American College of Sur- 
geons. Of this number 843, or 50 per cent, have 
been provisionally or fully approved as of October 
I, 1937. To those industrial establishments in 
which the medical service is fully approved and 
is of such a nature as to give reasonable assurance 
of continued compliance with the minimum stand- 
ard, a certificate of approval is granted. 

The number of new establishments added to 
the list for survey during the past year has not 
been as large as in former years. More attention 
has been directed to the organizations previously 
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surveyed in which there was not only the opy.or- 
tunity but an urgent need for constructive work, 

The co-operation extended to the College by 
the various industrial organizations in this move- 
ment to make eff-cient medical service reailily 
available in industry through effective organiza- 
tion has been most active and encouraging, 
Many constructive health measures for emplovees 
have been recently instituted by employers in 
order to care better for the human machine in 
industry. 

No doubt this progress is a result of the growing 
realization on the part of industrial managements 
that the human element is the most important 
factor in the structure, operation, and product 
of any industrial organization. 
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Reconstruction by Pedunculated Tube Grafts and Costal Cartilage 
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District of Columbia 


HILE scalping is commonly asso- 

ciated in the lay mind with the 

aborigines of our western plains, 

there is scattered anthropological 
and historical evidence to the effect that it was 
practiced regularly as an act of war even in the 
days of Herodotus, who himself described the cus- 
tom as observed among the Scythians. Occasional 
explorers and travelers in Asia, Europe, and 
Africa have returned with fragmentary accounts 
of scalptaking by savage tribes as well as by cer- 
tain barbaric races. Naturally, instances of scalp- 
ing by uncivilized peoples were seldom or never 
reported in medical literature; hence our knowl- 
edge of the prevalence of the practice and the 
frequency of its employment prior to the mid- 
nineteenth century is based mainly upon the ran- 
dom references already cited. 

However, coincidentally with the wider utiliza- 
tion of machinery in manufacturing, cases of acci- 
dental avulsion of the scalp have gradually be- 
come more numerous, until the term as at present 
employed is virtually synonymous with indus- 
trial scalping. 

In his authoritative monograph on the subject 
of accidents by scalping published in 1911, John 
Staige Davis recorded a total of 92 cases of com- 
plete avulsion of the scalp from all causes, culled 
from an exhaustive study of the medical literature 
of the entire world up to that time, 81 of them by 
machinery. The first of these occurred in England 
in 1838 and was reported one year later by 
Downs. A girl of 17 caught her hair in a rapidly 
revolving horizontal shaft and was completely 
scalped, the line of tearing involving both eye- 
brows. Despite expectant treatment consisting 
in part of simple dressings and partly of dressings 
soaked in a weak zinc solution, healing was slow 
with smooth, flabby granulations, and a portion 
of the denuded parietal bone was exfoliated. The 
patient suffered from continued irritation and 
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discharge accompanied bv cough and fever. Ery- 
sipelas finally developed, and death followed 8 
months after the accident. 

Four additional cases of complete industrial 
scalping were reported during the period of 30 
years succeeding the failure recorded by Downs, 
and antedating the application of skin grafts for 
the repair of the resultant defect. In these cases, 
all in young women, healing was effected by cica- 
trization in 2 patients, while a third patient de- 
clined further medical care after 8 months of un- 
success from simple bandaging, and died half a 
year later. The fourth patient succumbed to 
pneumonia and pachymeningitis on the 24th day 
following reattachment by silk suture of the 
avulsed scalp. 

The art of rhinoplasty, the forerunner of our 
modern system of plastic surgery, was known to 
the ancients, as a reference to the procedure in 
the Ebers Papyrus (about 1500 B.C.) attests. 
However, the operation appears to have attained 
to its highest degree of perfection in antiquity 
among the Brahmins of India, who are said to 
have utilized for the purpose pedunculated flaps 
from the cheek and forehead and even to have 
attempted plastic surgery of the ears as early as 
the second century of the pre-Christian era. In 
his erudite study of the history of skin grafting, 
Ehrenfried relates that there were among the 
Brahmins certain individuals of low caste who 
specialized in the repair of the mutilated features 
of malefactors whose ears and noses had been 
amputated as a penalty for their crimes. Another 
procedure of these pioneers in plastic surgery con- 
sisted in castigating the skin of the buttock until 
it had become markedly congested, excising a 
portion of the skin together with its subcutaneous 
fat, transplanting it by uniting it to the pre- 
viously freshened edges of the defect, and finally 
suturing in position. 

After a long period of disuse, the practice of 
rhinoplasty was in the 16th century resumed in 
Italy, whence it was believed to have been im- 
ported by the Arabs. In 1597, Gaspar Taglia- 
cozzi of Bologna, a skilled otorhinologist of his 
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Fig. 1. 

Fig. 1. Photograph' showing complete area of scalp 
avulsion, extending over the entire top of the scalp; also 
complete loss of the right ear. 

Fig. 2. Area of scalp avulsion with loss of right ear, look- 


time, introduced a modification of the usual 
operation, which had during the preceding cen- 
tury been monopolized by the Brancas, a family 
of plastic surgeons of Sicily. In a formal treatise 
on the subject, Tagliacozzi described what has 
since come to be known as the Italian (or Taglia- 


cotian) method, whereby the flap is obtained 
from a distant part, generally the arm, and 
shifted to its new position by single or multiple 
transfer. This was in contrast to the earlier In- 
dian method until then in vogue, in which the 
flap was obtained from the immediate vicinity of 
the defect and transferred to its new position by 
rotation on its pedicle. Tagliacozzi’s method ulti- 
mately fell into disrepute, and the practice of face 
repairing was subsequently condemned by ecclesi- 
astic and medical authorities alike. 

A third method of obtaining pedunculated 
flaps, the so called French method, originally de- 
vised by Celsus and developed especially by the 
French, hence its title, consists of the sliding of 
flaps from adjacent tissue with little or no torsion 
of the pedicle. 

In 1869, Jacques-Louis Reverdin proved that 
small particles of epidermis placed upon a granu- 
lating surface promoted healing, and thus estab- 
lished his method of “epidermic grafting,” al- 
though, as Reverdin himself pointed out, the 
designation was not entirely accurate, since the 


1These photographs were made through the courtesy of Drs. Caylor 
and Leibell, Washington, D.C., and acknowledgment is made herewith. 


OBSTETRICS 


Fig. 3. 
ing laterally from right side. Note also that the pericra- 
nium is visible. 
Fig. 3. Area of scalp avulsion looking posteriorly at the 
occiput. Only a small portion of left side of scalp remains, 


transplanted bit actually consisted of the whole 
epidermis and a very small part of the dermis. 
The method was at once adopted in several coun- 
tries of Europe and even in America, and all went 
well with it at first. However, it was soon dis- 
covered that while Reverdin grafts expedited 
natural cicatrization they caused contractures, 
especially in the region of joints. 

In an endeavor to overcome these disadvan- 
tages, in 1872 Louis Ollier evolved his procedure 
of dermo-epidermic grafting with films of epider- 
mis containing a portion of the dermis much 
larger than those employed by Reverdin, pared 
off in strips and applied to the surface of a wound 
after shaving down the granulations. Unlike 
Reverdin, Ollier did not seek to produce multiple 
centers of epidermization, but to substitute for 
the integument of an ordinary cicatrix a surface 
possessing the essential elements of normal skin. 

Ollier’s method likewise enjoyed only brief 
favor, and served chiefly as a basis for subsequent 
experimentation by Karl Thiersch, who in 1874 
reported tentative results obtained with his adap- 
tation of Ollier’s technique, the modified proce- 
dure involving merely the use of still larger pieces 
of skin of whole thickness from which the adipose 
tissue had been carefully removed. However, it 
was not until 12 years later (in 1886) that 
Thiersch finally announced his perfected method, 
which has since been known almost universally 
as Thiersch grafting. None the less, the priority 
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Fig. 4. Fig. 


Fig. 4. View showing the narrow strip from the left side 
of the scalp which had been previously undermined and 
slid or transferred to the center of the scalp. This makes a 
definite bridge of scalp reaching from the occiput to the 
sinciput. 

Fig. 5. The first pedicled tube graft taken from the right 


of Ollier’s effort to improve upon Reverdin’s 
operation, and the fact that the method originally 
devised by him was appropriated with only slight 
modification by Thiersch, clearly entitle the name 
of Ollier to precedence in the hyphenated eponym 
Ollier-Thiersch adopted by a few medical lexico- 
graphers. 

Eventual dissatisfaction with Thiersch grafts 
led in due course to the revival of the free flap 
according to the second Indian method, first by 
Wolfe of Glasgow in 1875 and later by Krause of 
Altona, who is credited with the establishment of 
the procedure in surgical practice in 1893 under 
the title of the Wolfe-Krause method. This was 
in turn succeeded by the renaissance during the 
latter part of the 19th century, primarily through 
Maas, of the method of the pedunculated flap ob- 
tained by one of the procedures already described, 
namely, French, Indian, and Italian (Tagliaco- 
tian). A modification of the latter method was 
utilized in our case of complete avulsion of the 
scalp. 

Grafts for the treatment of complete scalping 
were employed originally in 1869 by Netolitzki, 
who transplanted small, elliptical shaped pieces 
of skin of whole thickness from the back of the 
hand of a female patient of 24 years. A colleague, 
Phillipp, later attempted to transplant skin from 


; Fig. 6. 
side of the back. The patient did not want the pedicles 
taken from the axilla or anterior chest. Probably this would 
have been a better location. However, this graft proved 
later to be quite satisfactory. 

Fig. 6. Pedicled graft attached at position of right ear in 
the right mastoid area. 


dogs and rabbits (zoodermic grafts) to the same 
patient. The lesion remained unhealed after 214 
years of treatment. 

The use of Reverdin autodermic grafts for the 
treatment of complete scalping was essayed first 
in 1871, in the United States, by Bartlett, who 
applied them quite successfully to a woman aged 
19. 
This case, reported in 1872, only 3 years after 
Reverdin’s original description of his method, 
apparently is the earliest recorded instance of 
total avulsion of the scalp treated by that method. 

In 1889 Socin was the first to utilize Thiersch 
grafts (in conjunction with Reverdin grafts) in 
the treatment of complete scalping in a girl of 15. 
Healing ensued in his case after 1014 months. 

The 96 cases of complete industrial scalping 
reported to date involved 95 females and 1 male 
(a Chinaman, whose queue was caught in ma- 
chinery), the youngest aged 8, the eldest 63 years. 
Of these cases, 23 occurred in the United States. 
In 58 cases the line of tearing included one or 
both eyebrows, in 21 the line of tearing passed 
above the eyebrows, while in 17 the line of tear- 
ing was not clearly specified. The left ear was in- 
volved in 13 and the right ear in 12 cases, and in 
1 case in which the ear is said to have been in- 
cluded the side is not stated. 
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Fig. 7, left. The new tube taken from the left side. This is a large pedicled 
graft, and has now been attached at the base of the skull posteriorly near the 
occiput. This tube is to form the large covering for the avulsed area. 

Fig. 8. Lateral view looking from the right, showing loss of the right ear. 
The smaller pedicled graft is now in place at the right ear; the large tube is 


attached posteriorly. 


The entire avulsed scalp was replaced in 1 
piece in 21 cases, in all but 1 of which there was 
total failure, complete healing occurring in the 
single exception after 98 days. In this extraordi- 


nary case, reported by Malherbe in 1898, the 


scalp was cleansed with sublimate solution 
(1:1000), and reattached with 4o sutures, coun- 
ter-openings being made in the vertex of the skull 
and 8 drains placed in the scalp and in the skin of 
the forehead and neck. According to an account 
by Lejars, quoted by Davis, the scalp died but 
was converted into a parchmentlike covering 
or dressing of skin adherent to the cranium, under 
which healing occurred without complications. 

Cases of complete industrial scalping recorded 
in which patients were treated by the Reverdin 
method numbered 7, all with apparently success- 
ful results. Patients treated by the combined 
Reverdin and Ollier-Thiersch methods totaled 10, 
with 7 successes and 3 failures. Cases in which 
treatment was reported as by the Thiersch (that 
is to say Ollier-Thiersch) method alone aggre- 
gated 25, with eventual healing in every one. The 
type of procedure and the ultimate result of 
treatment are not specifically stated in the his- 
tories of the other cases of skin grafting. It is in- 
teresting to note that small ulcerations which 
proved more or less resistant to treatment ap- 
peared on practically all grafted areas. 


Gould is believed to have been the first to 
employ a pedunculated flap (in his case from the 
back of the patient’s neck) in 1908, to hasten 
healing of an area previously treated unsuccess- 
fully with several Thiersch graftings. Other ex- 
pedients essayed in an effort to promote repair of 
the defect in a girl of 16 included implantation 
of the lining of a dermoid cyst and application of 
skin excised from a large ventral hernia. All 3 
attempts failed to produce an immediate effect 
in this case. However, the entire wound was 
almost completely healed about 2 years after the 
accident. 

In a case recently contributed by Mitchell an 
entirely new method of restoration originally 
devised by him comprised a series of incisions 
clear down to the pericranium, 3 at the lateral and 
2 on the anterior and posterior aspects, the result- 
ing flaps being about 34 inch wide, with sufficient 
attachment at each end to allow of an adequate 
blood supply, each succeeding whole-thickness 
flap being undercut and levered toward the cen- 
ter without regard to hemorrhage. The upper 
lateral flaps were first sutured together with 
strong catgut and the next lateral flaps were then 
sutured to the first, leaving a gap of half an inch, 
and the third lateral flaps next sutured to the 
second, leaving another gap of half an inch. An- 
terior and posterior flaps were undercut, levered 
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Fig. 10. 


Fig. 9. The large tube graft attached both anteriorly 
and posteriorly. The roll of full thickness skin hangs over 
the scalped area and requires the adhesive bridge which is 
plainly seen to secure it, as otherwise it might become de- 
tached. Note also the smaller of the tubes in place for the 
reconstruction of the right ear. 

Fig. 10. The roll or tube has now been opened and has 
been spread over the avulsed area. 

Fig. 11. Posterior view of the same tube roll. The scalp 
has now been fully covered. 

Fig. 12. Another view showing the skin in situ, the same 
having been more carefully attached by plastic procedure. 


to the center, and held by catgut sutures. The 
entire area of operation was flushed with a 0.5 
per cent chlorine solution, a large sheet of oil silk 
soaked in liquid paraffin was spread over it, and 
pressure was applied by a capeline bandage. By 
the seventh day the flaps were firmly adherent to 
the pericranium. No hairbearing flaps were 
destroyed, the hair grew well after 4 months, and 
the areas of granulation then appeared smooth 
and flush with the adjacent scalp. Mild doses of 
ultraviolet rays on alternate days for a brief 
period completed the cure. 

Recorded instances of attempts to reconstruct 
a missing ear are exceedingly rare, perhaps be- 
cause of the risk of infection of cartilage, with 
shrinkage consequent upon chondritis or peri- 
chondritis, the problematical cosmetic result, and 
the possibility of postoperative atresia of the 
canal. However, the revival during the world 
war of the use of the pedunculated flap, this time 
in the form known as the pedicled tube graft, 
rendered readily practicable the safe and satis- 
factory restoration of a traumatic auricular defect, 
primarily through the possibility by means of 


Fig. 12. 


this type of graft of transferring portions of car- 
tilage which serve to impart stability to the 
softer structures involved in the molding of the 
ear. Lockwood, a pioneer in the introduction of 
the pedicled tube graft for plastic reconstruction 
of the ear, recently reported 2 highly successful 
cases of its employment in conjunction with rein- 
forcement by costal cartilage for the repair of 
partial avulsion of the auricle. 

In the case which we are about to report, follow- 
ing the failure of pinch grafts to repair the defect 
resulting from scalping, pedicled tube grafts were 
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fashioned from pedunculated flaps dissected 
from both sides of the back and transferred, one 
to the scalped area, the other to the site of the 
avulsed ear, where the absent member was recon- 
structed with the aid of transplanted costal car- 
tilage. The successive stages of the entire proce- 
dure are admirably illustrated in the accompany- 
ing photographs. 


CASE REPORT 


Case 1. Mrs. I. K., aged 25 years, a garment maker, 
while at work on the afternoon of September 3, 1935, 
stooped to pick up an object which had fallen under her 
machine. In doing so her hair was caught in the flywheel 
of the machine and the entire scalp together with the right 
ear was torn off. 

The patient was admitted to Providence Hospital in a 
state of profound shock. Examination revealed complete 


Fig. 14. 


Fig. 13. The attachment of the small tube at the site of 
the external auditory canal. The ear is now beginning to 
assume some shape and conformity. The scalped area has 
been covered. 

Fig. 14. A profile or lateral view showing scalp com- 
pletely covered and ear in position. The cartilage has 
been transplanted to give it conformity and to prevent 
sagging of the tube. 

Fig. 15. Shows patient, following recovery, with artifi- 
cial hairdress or transformation in place. Note the abso- 
lute lack of disfigurement. There is no tightness to the 
scalp and no discomfort. 


traumatic avulsion of the right side of the scalp down to 
the pericranium and of the right ear, extending downward 
on the forehead and backward to the occipital region above 
the neck. There was also an adjacent area on the left side 
of the scalp completely torn off. The only remaining por- 
tion of the scalp was a small area in the left temporal and 
parietal regions. 

Treatment for shock was immediately instituted, large 
simple dressings were placed over the denuded areas, and 
antitetanic serum was given. The dressings were ordered 
continued daily until the base became healthy and free 
from the possibility of infection. 

It was not until 3 weeks later, on September 24, 1035, 
that pinch grafts were applied to the scalped area under 
avertin and gas anesthesia. A pedunculated tube graft 
was also dissected from the back as the first stage of the 
plastic operation for reconstruction of the right ear. 

On October 7, 1935, the patient’s condition appeared 
quite satisfactory. The pedicled graft was growing nicely. 
Although some of the pinch grafts had taken the majority 
of them had sloughed away. It therefore appeared neces- 
sary that some other form of grafting be employed to cover 
the pericranium. 

Accordingly, on November 7, 1935, under avertin and 
gas anesthesia, a plastic sliding graft was applied to the 
scalped area. This sliding graft was made by using the 
small area on the left side of the head which had not been 
avulsed, and undermining and sliding it over to the center 
or middle portion of the head. This then left two areas 
denuded of skin, namely, the avulsed area on the right and 
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a small area on the left, which later granulated satisfac- 
torily. The pedicled graft was placed in position on the 
right side of the head near the ear. 

\ third plastic operation was performed under avertin 
ani gas anesthesia on December 19, 1935. A second 
pedunculated tube was made on the left side of the back. 
This was much larger and contained considerably more 
skin. The purpose of this flap was to cover the entire 
avulsed area of the scalp. This tube was permitted to grow 
an establish itself. Following this operation the patient 
lapsed into shock, and a blood transfusion and stimulation 
were required. 

Two months later the condition of the tube graft on the 
lefi side appeared satisfactory and the general state of the 
patient was markedly improved. At this time the pedun- 
culated tube graft from the left side of the back was at- 
tached to the left side of the scalped area in the occipital 
region. The graft held firmly without any evidence of 
suppuration. 

After 2 more months the graft was entirely detached 
from the back, the pedicle was turned, and it was then 
attached to the forehead, presenting a large area of full 
thickness skin attached anteriorly above the eye and pos- 
teriorly at the occiput. This tube graft was quite heavy 
and adhesive plaster was necessary to support it so that it 
might not detach itself from the newly grafted area. Later 
this wide tube was opened and spread over the entire 
scalped area and sutured in position. The patient’s condi- 
tion was not-too good, and only brief procedures were per- 
missible, so that the time required for the various steps of 
this grafting procedure was naturally longer than usual. 
Several plastic operations were necessary to smooth the 
flap over the scalp and give it the proper conformity and 
contour. 

Later the tube which had been placed for the right ear 
was molded to produce an ear with some shape, as shown 
by measurements made on February 14, 1937: 

Left ear Right ear 

6 cm. long 6 cm. long 

2.5 cm. wide 3-5 cm. wide 

6.5 cm. in circumference 9.5 cm. in circumference 

Distance from sinciput— _ Distance from sinciput— 

15 cm. 16 cm. 


The final plastic operative procedure was the trans- 
plantation of a large piece of cartilage from the seventh rib 
on the left side. This cartilage was placed in the tube graft 
which had been previously fitted at the side of the ear. 
The tube was opened and the cartilage inserted therein so 
as to give the ear its erect appearance. 

The patient left the hospital following this final proce- 
dure. The last plastic operation was performed approxi- 
mately 19 months after the original injury. 

It is our opinion that another pedunculated tube taken 
from the axilla and transplanted on the right side of the 
forehead would make even a more satisfactory and pre- 
sentable appearance. However, the patient, who has been 
most co-operative, seems entirely satisfied. The scalp is 
well covered and protected and a transformation which 
has been secured gives this patient a cosmetic result that 
is most desirable. She certainly has no reason for any em- 


barrassment and presents only slight deformity, which is 
negligible after the artificial hairdress is in place. 


SUMMARY 


1. Avulsion of the scalp is a rarity. However, 
every surgeon, general or plastic, should be fa- 
miliar with the possibilities of grafting for the 
repair of such an injury, particularly in indus- 
trial surgery. 

2. A review of the literature and our own prac- 
tical experience prove that the Ollier-Thiersch 
and Reverdin grafts are not satisfactory in the 
reconstruction of large areas of avulsed scalp. 

3. It is necessary to protect the cranium and 
pericranium adequately by a definite full thick- 
ness skin flap, in order to have a transformation 
or artificial hairdress approximate it satisfactorily. 

4. Pedicled tube grafts obtained either from 
the axilla or back are the most desirable for the 
purpose of the full thickness skin flap which is to 
be utilized in replacing the scalp. 
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MALUNITED FRACTURES 


WILLIS C. CAMPBELL, M.D., F.A.C.S., Memphis, Tennessee 


ALUNITED fractures are of such 
frequent occurrence as to be of 
prime importance, and yet there 
has been very meager consideration 

of the subject by the medical profession. This 
discussion is based upon an analysis of approxi- 
mately 700 malunited fractures from the records 
of the staff of the clinic with which I am asso- 
ciated. 

Fractures which were observed in malposition 
before union had occurred, i.e., delayed or non- 
union, are not included, otherwise there would 
probably be 2,000 in which anatomical alinement 
of the fragments was abnormal. A malunited 
fracture or a fracture with vicious union is one in 
which there is clinical union in an abnormal rela- 
tion, malposition or deformity. 

Although motion may not be clinically demon- 
strated at the fracture site, consolidation is fre- 
quently not complete; the degree of union in a 
malunited fracture may vary from early callous, 
to complete solid osseous, union. Function may 
be seriously impaired in various ways; there may 
be blocking of a neighboring joint by the projec- 
tion of overlapping fragments; angulation and 
rotation of the fragments may interfere with 


proper balance; or overriding of the fragments 
may induce material shortening. 

The causes of malunion may be enumerated as 
follows: 1. failure to properly reduce the fresh 


fracture; 2. failure to maintain reduction until 
there is sufficient consolidation. 

The first requires no explanation, and is the 
more frequent, but a high percentage is due to the 
latter. Failure to maintain reduction is due to 
several causes which may be enumerated as fol- 
lows: (a) insufficient immobilization during the 
process of repair; (b) inefficient routine observa- 
tion; (c) insufficient protection after union is ap- 
parently solid; (d) disregard of the physiological 
principles involved in the healing of a fracture. 

Fixation may be inadequate from insufficient 
dimension of the splints or plaster casts; for exam- 
ple, in fractures of both bones of the forearm a 
splint or cast that extends from the heads of the 
metacarpal bones to, but not above, the elbow is 
obviously insufficient. Frequently, a cast is either 

From the University of Tennessee, College of Medicine. 

Presented in Symposium on Industrial Medicine and Traumatic 


Surgery, before the Clinical Congress of the American College of 
Surgeons, Chicago, October 25-29, 1937. 


too loosely applied or becomes so after swelling 
has subsided, thus permitting displacement afier 
reduction has been accomplished. 

The failure to carry out efficient observation 
and after-treatment is probably the cause of a 
large percentage of malunited fractures. When- 
ever there has been a complete fracture with cis- 
placement of the fragments, roentgenograms 
should be routinely made to confirm proper posi- 
tion 1 week after reduction, or before if symp- 
toms suggest possible displacement. Before con- 
solidation is complete, the splint or cast should be 
removed and the member actually inspected and 
roentgenograms repeated; then, if the anatomical 
alinement is not correct, adjustment can easily 
be made. A roentgenogram should also be made 
after union is clinically solid, though this may not 
determine the degree of union present in adults. 
In fact, in adults union can rarely be determined 
by the roentgenogram alone until the lapse of 
several months. Malunion, especially angulation, 
frequently occurs after union is clinically solid; 
this is particularly true of fractures of the shaft 
of the femur, middle and lower third of the leg, 
and both bones of the forearm. Angulation can 
be prevented by maintaining position and aline- 
ment with appropriate apparatus until solid 
osseous union can be undoubtedly demonstrated, 
both clinically and by roentgenograms. 

The removal of a portion of a splint and the 
relatively early application of physiotherapy as a 
routine after-treatment is the cause of many mal- 
united fractures, whether this is done under the 
direct observation of the surgeon or by the sur- 
geon himself. Regardless of how skillful the sur- 
geon may be, internal displacement, especially in 
the region of a joint, can and does occur without 
apparent early external change; and as is well 
known, even the slightest change in position or 
angulation of a fracture near a joint may cause 
gross deformity and disability. In Pott’s and 
Colles’ fractures, such measures are frequently 
advocated. 

There are measures to stimulate circulation 
and prevent excessive atrophy which are quite 
sufficient without disturbing fixation, such as 
active use of the fingers and exercises to the shoul- 
der and elbow in Colles’ fractures, and early 
weight bearing with absolute fixation in Pott’s 
fractures. 
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Fig. 1. a, left, Malunited Pott’s fracture. b, Good weight 
bearing alinement after supramalleolar osteotomy of tibia; 
note engagement of fragments of fibula necessary to main- 
tenance of reduction following osteotomy. 


In all open reductions there should be as little 
detachment of the soft structures as possible, as 
the circulation to the bone is largely derived from 
this source; there will be arrest or delay in the 
delicate physiological process of repair if there is 
excessive stripping of the periosteum from the cir- 
cumference of the bone. 


It is practically certain that a much better 
mechanical procedure can be carried out by 
wide exposure of bone, but often the purpose of 


Fig. 3. a, left, Old depressed fracture of internal condyle 
of tibia with varus deformity of knee. b, right, Good 
correction following osteotomy and insertion of graft into 
osteotomy site to maintain position. 


Fig. 2. Fusion combined with osteotomy for malunited 
Pott’s fracture. 


the procedure is defeated by retarding the process 
of repair. 

Delayed union in fractures is becoming much 
more frequent, and is a very definite contributing 
factor to malunion. The increase in number of 
fractures in which repair is retarded is due to 
three factors: (1) a relative increase in the number 
of fractures in recent years; (2) more severe in- 
juries to the soft structures than ever before; and 
(3) repeated attempts to reduce a fracture, exces- 
sive skeletal traction, or destructive or excessively 
traumatic surgery which impairs the physiological 
process of repair. When union is delayed, there is 


Fig. 4. Lateral and anteroposterior roentgenograms of 
fracture of the posterior portion of the external condyle of 
the femur with valgus deformity of the knee. 
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Fig. 5. Same patient. Excellent reduction maintained 
by two wire nails; valgus deformity corrected. 


obviously more probability of displacement or 
angulation during the process of osseous fusion. 


TREATMENT 


The indications for treatment and the type of 
treatment selected depend upon the individual 
case. The degree of deformity, location of the 
fracture, age, temperament, and general condition 


_ Fig. 7. Same patient. Satisfactory alinement and posi- 
tion with solid union following osteotomy and reduction. 


Fig. 6. Malunited fracture of shaft of femur with marked 
overlapping of fragments. 


of the patient must be duly considered. Slight 
deformity with excellent function and without 
pain and disability is not sufficient indication for 
operative measures, regardless of the earnest de- 
sire of the patient. Any individual who is willing 


to undergo a major operation for the correction of 
a slight irregularity will usually not be satisfied 
with the cosmetic result, or will develop symp- 
toms elsewhere of equal gravity. The age of the 
individual is of material importance. In children 
correction of gross deformity may often be ac- 
complished by growth; consequently, unless quite 
severe, a course of watchful waiting is often re- 
warded by a perfect result. Otherwise, operative 
correction can be carried out with success at a 
later time. 

When malunion and deformity are associated 
with an epiphyseal injury which has caused ab- 
normal growth, successive correction by operative 
measures may be required before full growth is 
attained to prevent distortion of soft structures. 

In older individuals above the age of 40 years, 
if there is gross deformity with functional impair- 
ment and disability, correction is indicated as in 
younger people, but the type of operation may 
vary to some extent. For instance, an extensive 
and prolonged procedure to correct alinement 
and decrease shortening of a malunited fracture 
would be considered in a young individual; in an 
older patient, osteotomy alone with good aline- 
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Fig. 8. Malunited fracture of the shaft of the femur 
which is complicated by marked overlapping of the frag- 
ments. 


ment would probably suffice, with less risk and 
possibly a better functional result. 

The prophylactic treatment of malunion or the 
efficient treatment of fresh fractures will materi- 
ally reduce the high percentage of malpositions, 
but until this is accomplished malunion will be of 
frequent occurrence. 

Correction of malunion is accomplished by 
operative measures, the nature of which may be 
enumerated as follows: (1) manual correction; 
(2) osteotomy with (a) skeletal traction or alone, 
(b) open reduction, (c) internal fixation, (d) bone 
graft; (3) tenoplasties, fasciotomies, etc.; (4) 
plastic reconstruction; (5) elongation with wedg- 
ing by autogenous grafts to restore normal plane 
to joint surfaces; (6) fusion of adjacent joints; 
(7) operative measures for correction of asso- 
ciated deformities. 

The object of these procedures is to restore not 
only function and anatomical alinement but as 
nearly normal external contour as possible; a good 
cosmetic result is greatly appreciated, particularly 
in women. 

Of the 700 malunited fractures, operative meas- 
ures were employed in 303 patients; of the re- 
mainder, either conservative measures were em- 
ployed or the patient declined operation, and are 


Fig. 9. Same patient. Excellent position following open 
reduction supplemented by onlay bone graft to insure 
union and maintenance of position. 


mentioned only to demonstrate the frequency of 
occurrence. 

The distribution of the operative cases may 
be tabulated as follows: 


Part Cases Part “ases Part 

Phalanz:..... 1 Tarsus Os calcis 

Tibial con- 
dyles...... 

l’emur upper 
Ge. Y 


Tibial shaft. . . 20 
Femoral con- 
Femoral shaft. 46 
Clavicle 
Shaft of hu- Lower third of 
Upper humerus 1 humerus... .51 
Monteggia 
fracture.... 7 
Ulna, distal 
ech ~~ Cehee. oc 48 
Carpals...... 1 Metacarpals.. 5 Phalanx...... 2 


Both bones of 


forearm.... 6 Shaft of radius.15 


The procedures employed can best be demon- 
strated by discussing malunion in certain loca- 


tions of most frequent occurrence. Obviously 
only a very general consideration of the subject 
can be made, as malunion in one location could 
form the basis for a lengthy discussion, as mal- 
united Pott’s or Colles’ fracture. 

While the majority of malunited fractures must 
be treated by open operative procedures, a small 
percentage, particularly of the shafts of the long 
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Fig. 10. Lateral and anteroposterior roentgenograms of 
malunited supracondylar fracture of the lower part of the 
humerus. 


bones, are amenable to manual procedures. In 
adults, if consolidation is not complete, or in chil- 
dren, angulation and rotation deformities, par- 
ticularly, may be corrected without surgery. Even 
with overlapping of the bones, union may be bro- 
ken up manually, followed by skeletal traction 
to decrease the amount of shortening with an 
ultimate good end-result. Manual methods of 
correcting malunion must be attended with skill 
and care or fractures may be produced which com- 
plicate the pre-existing deformity. 

Malunited fractures about the ankle are of fre- 
quent occurrence. Operative measures were em- 
ployed in 47 cases. In young individuals and in 
those in which there is no secondary traumatic or 
static arthritis, supramalleolar osteotomy of the 
tibia has been employed. In recent years in mal- 
united Pott’s fracture with a valgus deformity I 
have found that better alinement in the ankle 
could be secured if the osteotomy is through the 
tibia just above the internal malleolus and 
through the fibula at the point of fracture which 
is usually about 3 inches above the tip of the ex- 
ternal malleolus. An oblique osteotomy is made 
so as to elongate the fibula; then the fragments 
are notched and engaged, or rarely internal fixa- 
tion by the aid of a rustless steel wire may be 
employed. This reduction and engagement of the 
fragments of the fibula are of great importance in 
all fractures of the leg; otherwise there is diffi- 
culty in maintaining perfect anatomical aline- 
ment. This factor, particularly, prevents rotation 
with a change in the static relations of the articu- 
lations of the ankle and foot. 

In malunited fractures of the ankle in which 
there is inversion, elongation of the tibia is indi- 


Fig. 11. Same patient. Satisfactory position after 
osteotomy; position maintained by boiled homogeneous 
bone peg. 


cated, and can be accomplished to a satisfactory 
degree by osteotomy and the removal of a graft 
from the anterior surface of the tibia through a 
separate incision. This graft is inserted into the 
line of the osteotomy so as to bring about the de- 
sired degree of correction. Usually from one- 
fourth to one-half inch increase in length can be 
accomplished, which is all that is ever required. 
This not only restores the normal transverse 
plane of the lower extremity of the tibia and the 
ankle joint, but maintains this position until 
union is solid. 

In malunion associated with subluxation, open 
reduction may be employed in those observed 
early, but it requires such an extensive intra- 
articular dissection that the prognosis is doubtful. 
In those encountered after the lapse of over 2 
months, the feasibility of securing a movable joint 
without pain is questionable. In those in which 
the malunion has existed for a long period of time 
with secondary changes manifested in the joint, 
and in elderly individuals, fusion of the ankle 
with or without correction of alinement by oste- 
otomy has been employed with very gratifying 
results and relief of disability regardless of anky- 
losis of the ankle joint. Undoubtedly fusion of the 
ankle should be more frequently employed in se- 
lected cases, for by this measure a serious disabil- 
ity may often be practically relieved. 

In fractures involving the condyles of the tibia, 
there may be depression with or without separa- 
tion of the condyles. The knee may deviate into 
varus or valgus depending on whether the medial 
or lateral condyle is involved. There is usually a 
satisfactory or normal range of motion but with 
lateral instability due to apparent elongation of 
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Fig. 12. Malunited comminuted fracture of lower end 
of humerus with solid bony ankylosis of elbow. 


the ligaments, the relaxation being due entirely 
to the increased space between the articulations 
caused by depression of one of the condyles. Cor- 
rection is usually accomplished by a complete 
transverse osteotomy through the entire tibia 
about 2 inches below the articular surface, after 
which a graft of about 0.75 to 0.5 inch in width 


and 2 inches in length is taken from the same or 
opposite tibia and inserted into the line of frac- 
ture so as to raise the depressed side. Unless there 
is such great separation of the condyles that the 
articulation is not tenable, no attempt should be 
made to enter the knee joint or to approximate 
the separated condyles. When approximation of 
separated malunited fractures of condyles is neces- 
sary, apposition can be maintained only after os- 
teotomy by internal fixation, as with rustless wire 
nails or bolts as employed in fresh fractures. 
After the operation is completed, there will be no 
relaxation in the ligaments and the joint will be 
perfectly stable. The tibial plateau is restored to 
the normal plane and so maintained by the graft 
inserted at the point of osteotomy. Union is usu- 
ally secured in 8 weeks; a brace should be em- 
ployed to prevent lateral movement in the joint. 

Malunited fractures of the condyles of the fe- 
mur do not require osteotomy with elongation by 
bone graft as frequently as the condyles of the 
tibia. But restoration of the plane of the femoral 
articular surface to as near normal as possible is 
required. This is usually accomplished by an 
osteotomy through the line of fracture or as near 
as possible, after which the displaced condyle is 
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Fig. 13. Same patient after correction with arthro- 
plasty. 


brought down to the normal position and is trans- 
fixed by two long rustless steel nails. Great care 
must be exercised not to detach any more than 
necessary, the soft structures from the fragment 
to be repaired; otherwise more or less sequestra- 
tion may occur, causing an irregular or incongru- 
ous joint. 

In open operative measures for malunited frac- 
tures of the shaft of the femur, plastic procedures 
must be devised so as to permit as much elonga- 
tion as possible after osteotomy. Those of short 
duration with an overlap of fragments or with 
angulation may be dissected loose and made trans- 
verse, after which reduction may be accomplished 
by angulation and by bringing the lower frag- 
ments in line with the upper until complete lock- 
ing may be accomplished. Rarely, approximation 
with locking of fregments may be accomplished 
only by extending the hip and bringing the upper 
fragment down to the lower. Usually after reduc- 
tion the tension is so great that firm fixation is se- 
cured; however a Kirschner wire is always inserted 
through the femur just above the level of the con- 
dyles and incorporated into the cast so that skele- 
tal traction may be employed later if there should 
be a disengagement of the fragments with a recur- 
rence of malposition. In those in which fixation 
is secured by bringing the lower fragment to ap- 
proximate the upper, the extremity is immobilized 
in flexion of the hip and knee to about 150 degrees 
and abduction of the hip to 120 degrees. When 
approximation can be made only by bringing the 
upper fragment down to the lower, the limb is 
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Fig. 14. Malunited Colles’ fracture; note dorsal angula- 
tion of distal end of radius and radial shortening. 


placed in a straight line with the slight abduction 
and the hip and knee are extended. Union is 
usually secured without decrease in length of 
more than one-half inch or less. 

In those fractures of long duration in which 
there is only about 1 inch shortening, a simple 
transverse osteotomy as in the correction of a 
varus deformity of the knees is usually sufficient, 
great care being used to correct the tendency of 
the lower fragment to rotate inward. If there is 
shortening of over 2 inches, osteotomy by a more 
or less Z-plastic or oblique severance may permit 
an increase in length. If only an osteotome or 
chisel is employed, irregular fractures in undesir- 
able directions may occur; consequently, in order 


Fig. 16. Same patient. Perfect cosmetic result follow- 
ing bone plastic operation for malunited Colles’ fracture. 


_ Fig. 15. Same patient. Radial shortening and angula- 
tion corrected following osteotomy and insertion of two- 
dimensional wedge obtained from prominence of ulna. 


to sever the bone accurately by any well-planned 
osteotomy, drill holes are made to outline the line 
of osteotomy, and then osteotomy is made by a 
chain saw or small chisel. If possible a motor 
saw should be used, but this may require too 
much separation of soft structures from the bone. 

After the oblique osteotomy, if there is sufficient 
contracture to prevent an immediate increase in 
length, skeletal traction may be employed by 
means of the Kirschner wire or by the Roger 
Anderson appliance until as much increase in 
length as possible is secured, after which external 
fixation by a cast is employed until union is solid. 

Frequently, in malunited fractures of the femur, 
some means of internal fixation must be used to 
maintain the position of the fragments. This is 
most efficiently accomplished by means of the 
onlay bone graft, as it not only fixes the frag- 
ments but promotes osteogenesis so that union 
occurs in a much shorter space of time. 

Malunited fractures of the clavicle, though of 
frequent occurrence, rarely require correction. 
This has been necessary in only three instances. 
The procedure in the clavicle employs essentially 
the same principles as in the femur, but internal 
fixation by rustless steel wire is usually necessary. 
A long period of recumbency may be required if 
anterior and upward bowing is to be completely 
prevented, unless a massive bone graft or some 
type of metal plate is used. 
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Operative procedures for malunion of the upper 
extremity of the humerus are rarely required, as 
there is considerable compensatory motion in the 
shoulder; besides the shoulder itself is a rather 
loose joint and accommodates readily for con- 
siderable angulation and deformity. However, 
malunion may occur if dependence is placed upon 
an anterior posterior roentgenogram; a lateral 
view occasionally reveals gross displacement and 
angulation. 

Malunion of the shaft of the humerus rarely if 
ever requires surgical correction, as good func- 
tion, through compensatory motion of the shoul- 
der and forearm, is compatible with considerable 
bowing and distortion. 

Fractures of the lower end of the humerus in- 
volving the elbow joint are of frequent occurrence 
and often require operative correction. In this 
series there were 51 cases in which surgical treat- 
ment was required. In supracondylar and con- 
dylar fractures, a complete osteotomy in the line 
of fracture is required after which the fragments 
are restored to their normal position and so main- 
tained with wire nails. The contour of the joint 
must be restored to as nearly normal as possible. 
At this location, aid is sought much earlier than 
in most locations, and as a majority in this loca- 
tion are in children, malunion is observed earlier. 
The results in children are excellent and much 
better than in adults. In adults after excessive 
comminution and incongruity of articular sur- 
faces with excessive callus, an arthroplasty or 
reconstruction often gives by far the best results 
and should be more frequently employed. 

In the forearm there were 31 fractures which re- 
quired operative reduction. In malunited com- 
minuted fractures of the head of the‘radius, exci- 
sion below the bicipital tuberosity is indicated, 
but with varying results. In some instances func- 
tion is restored to normal while in others there 
remains a more or less painful member with limi- 
tation of motion. This seems to depend on the 
fibrous and osseous reaction of the individual, re- 
gardless of care taken to remove completely peri- 
osteum and all spicules of bone. In fractures just 
below the head of the radius the slightest angula- 
tion may cause marked limitation in rotation of 
the forearm; consequently malunion in this loca- 
tion must be corrected by osteotomy and internal 
fixation. In this location even in children ro years 
or older there may be a permanent limitation of 
motion. 

Fracture of the upper third of the shaft of the 
ulna with dislocation of the head of the radius is 
a notorious combination—the so-called Monteggia 
fracture. Perfect reduction is difficult, but if not 
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secured, material impairment in function of the 
elbow may be expected. Malunion in this frac- 
ture occurs in a high percentage, and can be cor- 
rected by osteotomy of the upper third of the shaft 
of the ulna, after which the head of the radius is 
exposed and reduced, and so maintained by a 
transplanted strip of fascia lata passing about the 
neck of the radius and through the ulna. The 
osteotomy in the ulna is held in position by rust- 
less steel wire, plate or bone graft and a plaster 
cast immobilizes the forearm and elbow. 

Malunited fractures of the shaft of the ulna, 
except in combination with dislocation of the head 
of the radius, are infrequent. Malunion of the 
radius in the upper or lower third is much more 
frequent. In the upper third, forward bowing due 
to the pull of the biceps is the usual cause and 
must be prevented after osteotomy. In the lower 
third, there is also anterior bowing which must be 
prevented. In either location some type of effi- 
cient internal fixation may be advisable. Mal- 
union of both bones of the forearm rarely requires 
operative measures, but, when necessary, simple 
osteotomies are usually sufficient with the great- 
est care to prevent backward bowing, especially 
in the ulna. 

Malunion in fractures of the lower extremity 
of the forearm is of frequent occurrence, especially 
the malunited Colles’ fractures. The patients 
present themselves to secure relief not only from 
the unsightly deformity but from persistent pain 
and disability. There were 48 of this type. 

Three procedures may be employed to correct 
malunion of a Colles’ fracture: (1) resection of a 
segment of the distal end of the ulna; (2) osteot- 
omy of the radius through the fracture site; (3) 
bone plastic procedure. Resection of the ulna is 
a compensatory procedure with no attempt to 
correct the existing deformity. Osteotomy alone 
allows correction of the angulation present but is 
insufficient, in that radial shortening is not cor- 
rected and the distal end of the ulna continues to 
be prominent, resulting in a poor cosmetic result. 
The bone plastic procedure consists of a trans- 
verse osteotomy about 1 inch above the lower ex- 
tremity of the radius, after which by a second 
incision the projecting portion of the lower ex- 
tremity of the ulna is resected and transplanted 
between the fragments of the radius, thus elongat- 
ing the radius to normal length and restoring the 
contour of the wrist joint to normal. This proce- 
dure was described before the orthopedic section 
of the American Medical Association at the At- 
lantic City meeting, and the description was pub- 
lished in the October 2, 1937, issue of the Journal 
of the American Medical Association to which 
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reference can be made for minute description of 
the technique. 

No attempt has been made to describe minutely 
the technique of correction of malunion of all 
bones; the principles described, however, may be 
employed in other locations. Physical therapy 
must be instituted but not until union is sufh- 
ciently solid to withstand the stress. No tried 
and fast rulescan be given as each fracture is an in- 
dividual problem unto itself, requiring experience 
and judgment. 

All malunited fractures of the ankle require pro- 
tection by apparatus from 1 to 7 months after 
removal of splints or casts. An arch support and 
brace with varus or valgus T-straps are usually 
required. 

In malunited fractures involving the articular 
surface of the knee, physical therapy is instituted 
at the end of 4 weeks; after 8 weeks walking is 
permitted with the aid of a walking caliper 
Thomas knee brace, which transfers the weight 
of the body to the ischial tuberosity and the peri- 
neum. Full unprotected weight is not permitted 
until union is absolutely solid and the osseous 
structure approaches normal, as demonstrated by 
the roentgenogram and by clinical examination. 
This may take as long as 4 to 6 months, but if 
weight is borne too early there will be either re- 
currence of the displacement or compression of 
the articular surface. 

In all malunited fractures of the femur, pro- 
tection by means of a leather corset brace with 
Thomas ring support, is required for several 
months after union is clinically solid. As soon as 
union is clinically solid, physical therapy is em- 
ployed to the knee but with caution. 

In the upper extremity protective apparatus to 
insure maintenance of position until osseous union 
is complete is routinely employed, but not as ex- 
tensive or prolonged as in the lower extremity 
where too early weight bearing is such a prepon- 
derant cause of recurrence of malunion. 

The end-results in the treatment of malunited 
fractures cannot be estimated in percentages due 
to the varying complications present, but the re- 
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sults on the whole are excellent, with material de- 
crease in disability, and in a small percentage, 
complete restoration to normal. 

Secondary compensating or associated changes 
in adjacent joints, as distortions of the foot 
equinus, varus, valgus—and flexion of the knee 
are quite common and require separate surgical 
measures for correction, as tenotomies, fascioto- 
mies, osteotomies, which are not pertinent to the 
subject. 

There are several factors which should be em- 
phasized: 

1. The correction of a malunited fracture is an 
individual surgical equation which must be devised 
to meet the mechanical requirements of each case. 

2. Protection by apparatus of malunited frac- 
tures after open reduction is usually required, as 
after all open operations upon fractures, union is 
potentially delayed and there is danger of mal- 
position. 

3. Operative measures in malunited fractures 
that involve an articulation should avoid invasion 
of the joint when possible. 

4. In malunited fractures about the ankle and 
the leg, the fracture of the fibula should not be 
disregarded. There should be accurate reduction 
of the fibula, which is a very important factor 
in maintaining alinement, and preventing dis- 
placement of the foot and ankle. The same prin- 
ciple is of equal importance in fresh fractures to 
prevent malunion. 

5. The employment of autogenous grafts for the 
purpose of elongation, the correction of deviation, 
and to restore the normal articular plane by in- 
serting between fragments after transverse oste- 
otomy is a valuable procedure that is successful in 
practically évery instance if it is efficiently ap- 
plied. 

6. The large number of fractures encountered 
in which malposition is discovered before union 
has occurred, in delayed union, in non-union and 
in actual malunion or vicious union is sufficient 
evidence that fractures are not efficiently treated, 
and even more strenuous efforts should be made 
to rectify this condition. 
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PHYSICAL THERAPY IN RELATION TO INDUSTRIAL 
MEDICINE AND TRAUMATIC SURGERY 


K. G. HANSSON, A.B., M.D., New York, New York 


HE tremendous growth of human enter- 

prise since the beginning of this century 

has been followed by new dangers to the 

health of man. It is a great responsi- 
bility that has been added to organized medicine, 
and it is our duty to use‘all our means to prevent 
industrial disability, as well as to treat the victims 
of our even more complicated modern commu- 
nities. An important therapeutic measure in in- 
dustrial medicine and traumatic surgery is phys- 
ical therapy. 

Physical means were the basis for treatment on 
the island of Cos in 400 B.c., where massage, 
exercises, water, and sun were used to restore the 
sick to health. In our days, during the World 
War all useful procedures in this line were con- 
centrated in the base hospitals in order to get the 
disabled soldiers back to the front as soon as pos- 
sible. Physical therapy received its “baptism 
under fire” so to speak. Many doctors were in- 
troduced to therapeutics of which they had little 
knowledge, but which they accepted indiscrimi- 
nately. When the war was over the medical 
profession was confronted with modern industry 
enormously increased and producing problems 
similar to the war. 

One of these problems was the care of the vic- 
tims of modern industry and modern transporta- 
tion. Physical therapy was employed extensively 
both by institutions and by private practitioners. 
Manufacturers flooded the market with all kinds 
of appliances which were forced on the medical 
profession by high powered salesmen. In 1927 
the American Medical Association created a 
Council on Physical Therapy. This council is to 
physical therapy what the Council on Pharmacy 
is to the drug therapeutics. The Council on 
Physical Therapy is curbing commercialism and 
unwarranted claims for apparatus. It advocates 
basic training in undergraduate and graduate 
medical schools, as well as in the county and state 
medical societies. 

The Council on Physical Therapy of the Amer- 
ican Medical Association has defined physical 

From the Physical Therapy Department, New York Hospital 
and Hospital for Ruptured and Crippled. 

Presented in the Symposium on Industrial Medicine and 


Traumatic Surgery, before the Clinical Congress of the American 
College of Surgeons, Chicago, October 25-29, 1937. 


therapy as the application of heat and cold, the 
actinic rays, water, electricity, massage and 
therapeutic exercises. Physical therapy as you 
know it in traumatic surgery is only a part of 
pbysical therapy as a whole. Such treatments as 
underwater exercises for poliomyelitis, ultraviolet 
radiation in rickets, heliotherapy in extrapul- 
monary tuberculosis, hyperpyrexia in gonorrheal 
arthritis, corrective exercises and postural train- 
ing, and hydrotherapy in the management of 
arthritis, are fairly well established. 

What is the relation of physical therapy to in- 
dustrial medicine and traumatic surgery, who 
should use it, and how much is rational thera- 
peutics? I believe that there is little indication 
for specialists in physical therapy except in the 
larger hospitals and teaching institutions. Phys- 
ical therapy should be a part of the surgeon’s 
armamentarium. I agree fully with Dr. Mock who 
has said that 65 per cent of all industrial cases 
need physical therapy. Fifty per cent of these 
can be treated with application of heat, massage, 
and therapeutic exercises; the next 25 per cent 
require some apparatus, such as whirlpool baths, 
diathermy, and ultraviolet radiation which can 
all be done by the practitioner. Only the last 
25 per cent require physical therapy methods that 
involve more experience and specialized knowl- 
edge, such as electrodiagnosis, ionization, etc. 

The efficiency of heat and massage and thera- 
peutic exercises in the management of the trau- 
matic patient is such that it will answer our pur- 
pose in most cases. Much of the physiological 
action that we depend upon is through the circu- 
lation. Some years ago I worked out the following 
experiment: I injected 1/1o cubic centimeter 
normal saline subcutaneously, and found, if left 
alone, that it would be absorbed in 51 to 61 
minutes. If massage was applied it would dis- 
appear in 6 to 9 minutes. 

Table I shows the great value of massage; that 
it is far more efficient than the other modalities. 

A few years ago I collected 100 consecutive 
traumatic cases in which the patient paid for his 
own treatments, and compared them with 100 
consecutive compensation cases of similar diag- 
noses. I found that the latter cases received 20 
per cent more treatments before discharge. There 


475 





470 


TABLE I.—CIRCULATORY ACTION OF 
PHYSICAL MODALITIES 

1/10 c. cm. normal saline injected subcutaneously is ab- 

sorbed— Minutes 
Normally in. 56 to 61 
By massage in 6 tog 
By electric vibrator in g to 12 
By ultraviolet radiation in 30 to 33 
By static wave current in 30 to 33 
By whirlpool in 30 to 34 
By thermo-lamp—375 watts—6o cm. in 35 to 38 
By infrared—6oo watts—6o cm. in 40 to 42 
By diathermy—cuffs—rooo m. amp. in. 42 to 44 
By galvanic current in 44 to 46 
By faradic current in 46 to 47 
By sinusoidal current in 47 to 49 
By passive exercises—Zander in 50 to 55 
were undoubtedly abuses of physical therapy. 
This was especially true between 1920 and 1930. 
Large industrial clinics were organized for profit 
rather than for cure. I know of one such clinic 
where one technician treated an average of 60 
patients a day. Such treatments were, of course, 
inadequate to say the least. A reaction to such 
treatment in addition to the economic depression 
brought a more critical attitude toward the treat- 
ment of the industrial patient, and especially the 
generous use of physical therapy in the convales- 
cent stage. Physical therapy is on trial, and I’m 
willing to give my testimony. I am in charge of 
physical therapy in two large New York hos- 
pitals, on a salary, and therefore without financial 
interest as to whether a patient has one treatment 


or a hundred. I am concerned only with the com- 
plete restoration of the patient as early as pos- 
sible. My judgment is therefore not exposed to 
temptations of prolonging treatments for finan- 
cial gains. 

In this paper I shall confine myself to the 
methods of physical therapy commonly used in 


traumatic surgery. My intentions are not to go 
into detail, but I shall attempt to direct in a 
general way your appreciation of physical therapy. 

Fractures. The modern treatment of fractures 
recognizes the break in continuity of the bone as 
well as the damage to the soft tissue. We must 
realize that'we are dealing with a whole individual 
who has an extremity which has a fracture. Mur- 
ray states that physical therapy in fractures mini- 
mizes chances of delayed union; prevents the 
organization of scar tissue in muscles, joint cap- 
sules, and tendons; decreases the functional limi- 
tation that otherwise has to be dealt with after 
the bone has healed. If we review the physio- 
logical healing of a fracture based on experimental 
work on bone repair, we may divide this repair 
into 5 stages: 

First stage. The immediate result of a fracture 
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is a hemorrhage, which is central, subperiosteal, 
and muscular. This hemorrhage produces the 
clinical symptoms of pain, swelling, and muscular 
spasm. These symptoms indicate nature’s at- 
tempt at immobilization. After best possible 
reduction has been obtained, our efforts should be 
to maintain this. 

Second stage. A few hours after the fracture, a 
productive inflammatory process begins, which 
through granulation tissue formed and the exu- 
date of fibrin and serum, changes into a hema- 
toma. The clinical symptoms of pain, swelling, 
and muscular spasm persist; they tell us to keep 
our hands off and to mafntain immobilization. 

Third stage. Forty-eight to 72 hours after the 
reduction the hematoma surrounding the frag- 
ments is further organized by connective tissue, 
osteoblasts appear, and some bone matrix is 
formed from the intracellular substance. Pain 
and muscle spasm have disappeared and swelling 
decreased. 

Fourth stage. On the fourth or fifth day we have 
a soft callus consisting of osteoid tissue. The 
calcium salts (calcium phosphates and calcium 
carbonates) are deposited in the connective tissue 
stroma. 

Fifth stage. After the first week the connective 
tissue is well organized, osteoid tissue appears, 
and there is a general transition of the cells from 
connective tissue to osteoid tissue to bone. At 
this stage the patient often complains of stiffness 
in adjacent joints; the soft parts about the frac- 
ture are described as lifeless. Now we are dealing 
with a convalescent fracture in which the bony 
repair has gone into a soft callus, and there are no 
muscular spasm, swelling, or pain which contra- 
indicate restoration of function. 

The physical therapy treatment should start in 
the third stage, i.e., the second or third day of 
healing, whenever possible. The functional res- 
toration should go hand in hand with the healing 
of the fracture. If this is followed, there is no 
period of after treatment, and when the fracture 
is healed the damaged soft tissue and the adjacent 
joints are normal in function. Muscular strength 
and co-ordination of muscles are best obtained by 
occupational therapy. 

Where complications follow, such as traumatic 
arthritis, contractures, or bone atrophy, paratlin 
applications may be used, or diathermy, short 
wave, or electrical stimulation of muscles. 

I believe that this treatment should be directed 
and supervised by the surgeon responsible for the 
fracture. His duty is not only to bring about the 
union of the fracture, but to return the patient to 
his pre-accident functional activity. 
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The importance of active exercises cannot be 
emphasized too greatly. Let the patient take 
some of the responsibility; exercises with a pur- 
pose such as occupational therapy are superior to 
passive movements with expensive apparatus. 

The infected hand. The infected hand is a very 
common and a very serious problem for the 
traumatic surgeon. Kanavel’s work on this sub- 
ject as to the pathology and surgery is a classic. 
However, after the hand has been properly in- 
cised, the restoration of function is often ham- 
pered by immobilizing dressings. The fingers are 
not moved for several weeks, and adhesions are 
laid down between the tendon and its sheath, the 
joints undergo arthritic changes, and the soft 
tissue atrophies, resulting in a very useless hand 
with a high percentage of disability. Physical 
therapy can be of real aid to the traumatic sur- 
geon in these cases, in the form of whirlpool baths 
and active exercises. On the third day after the 
incisions have been made there is probably very 
little chance of any bleeding, and this is the 
time for submersion in the whirlpool for 15 to 30 
minutes. The whirlpool bath is a basin into which 
water of 110 degrees is forced by 50 pounds pres- 
sure, forming a whirl. It has an osmotic effect on 
the soft tissue, a mechanical cleansing effect, and 
also produces slight molecular massage on the 
hand. The patient is encouraged to move wrist 
and fingers, which makes it similar to Willem’s 
treatment which was popular during the war. The 
basins are cleansed with lysol after each treat- 
ment, and I have never seen any re-infection caused 
by this treatment. This procedure should be 
followed twice a day, and every 2 days a sub- 
erythema dose of ultraviolet to sterilize the skin 
and external wounds should be applied. 

For localized infections anywhere on the body 
[ have been much impressed by Cooley’s com- 
press. It consists of a rubber covered heating coil, 
which is controlled by a rheostat. It maintains a 
temperature of 140 to 160 degrees Fahrenheit. 
Between the coil and the skin we have a flannel 
compress, which is saturated with fluid. In the 
flannel compress we have a sleeve which runs to 
the center of the coil and holds a thermometer. 
Various kinds of fluids are used to keep the 
flannel compress moist. Boric acid is useful for 
eye infections, normal saline for preparation for 
a skin graft, half strength Dakin for osteomye- 
litis, and magnesium sulphate 5 to 10 per cent for 
localizing infections. Of course the patient is 
hospitalized, and compress is kept on both day 
and night. As in the treatment of fractures, the 
physical therapy should go hand in hand with the 
surgical treatment. If the functional treatment 
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is started only when the wounds are healed, it 
will often result in a “frozen hand.” The treat- 
ment recommended for this condition is paraffin 
dips, strong electrical stimulation to the muscles, 
and active and passive exercises. The paraffin 
dipping is a simple procedure which can also be 
carried on by the patient at home. We use labo- 
ratory paraffin which melts at 150 degrees; then 
it is cooled to 130 degrees and the hand is im- 
mersed 12 times. The paraffin glove thus formed 
is kept on 15 minutes, and the hand is ready for 
massage. 

Low back pain. When we changed from quad- 
ruped to a biped position, the greatest change 
took place between the trunk and the pelvis. This 
change concerned both the anatomy and the 
physiology. To a weakened anatomical structure 
was added an increased activity. The angle be- 
tween the trunk and the lower extremities was 
increased go per cent. This was accomplished by 
stretching certain muscles and shortening others. 
The weight bearing alone was difficult in the new 
biped position, and now when we add stress and 
strain to this area of the body as we do so much 
in our industrial work, there is no wonder that 
low back pain is a very common occurrence that 
we are called upon to treat. Most injuries to the 
lower back involve the soft tissues only, and are 
not demonstrable by x-rays. I shall limit my 
discussion to low back injuries and exclude frac- 
tures, subluxations, arthritis, neoplasms, referred 
pain, etc. 

What has physical therapy to offer in these 
back pains? If you will agree with me that a vast 
number of low back pains fall into a group in 
which no definite etiology can be established, 
except that of faulty body mechanics, I shall en- 
deavor to show you how an intelligent analysis 
of body mechanics may lead to relief and cure 
in these cases. However, you have to use some 
discrimination in the application. In discussing 
this subject with a doctor who had treated many 
back cases among the miners in Pennsylvania, he 
told me how he had journeyed to Boston to learn 
something of exercises for low back pain. When 
he returned home and tried to show the coal 
miners a set routine of exercises, he failed com- 
pletely. He decided that what was good for the 
Cabots and Lodges was not good for a coal miner. 
The correction of body mechanics has to be in- 
dividual and based on careful analysis. The 
skeleton is maintained in correct position by the 
muscles. However, it depends less on muscular 
strength than on balance of strength between 
opposing muscles. If you will visualize the pelvis 
as a double lever with the fulcrum in the hip 
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joint, you will find two muscle groups opposing 
each other posteriorly. They are the erector 
spine, quadratus lumborum, pulling upward, and 
the hamstrings, pyriformis, and gluteus maximus 
pulling downward. Anteriorly we have the ante- 
rior abdominals, especially the rectus abdominis, 
pulling upward, and these are opposed by the hip 
flexors, the rectus femoris, iliopsoas, tensor fascia 
lata, and sartorius which pull downward. Mr. 
Philip Wiles of London has shown that the action 
currents of these muscles vary considerably, even 
in the same muscle, depending upon the amount 
of work demanded. It is easy to understand how 
any overwork of any of these opposing muscle 
groups will unbalance the leverage. The most 
common occurrence is probably a weakening of 
the abdominal muscles which throws an increased 
strain on the opposing back muscles. These will 
soon be overtaxed, go into spasm, and begin to 
ache. The whole muscle balance which keeps the 
pelvis in correct position is upset, and the stage 
is set for low backache which becomes chronic 
unless the mechanics are carefully analyzed and 
corrected. 

The very common sciatic syndrome which 
often accompanies low back pain has been de- 
scribed by Dr. Freiberg as being due to pressure 
of the pyriformis muscle over the sciatic nerve. 

After we have established a weakness of the 
abdominal muscles, shortening of the hamstrings, 
or a muscle tear of the low back muscles as cause 
for unbalanced support of the pelvis, our treat- 
ment consists in: (1) rest for the overworked 
muscle; (2) support for the weakened muscles, 
followed by strengthening exercises; (3) stretching 
of the contracted muscles by the use of heat, 
massage, and manipulation to restore flexibility; 
(4) correction of other faulty mechanics, for 
example the feet, which may be the primary 
cause for the unbalance of muscle power about 
the pelvis. 

This approach that I have attempted to out- 
line is useful as a preventative measure. It is the 
only treatment in many cases and is supple- 
mentary to the treatment of nearly all low back 
pains. 

The future development of physical therapy 
lies in the hands of the traumatic surgeon and the 
orthopedic surgeon. Most of our traumatic pa- 
tients. require simple physical therapy, such as 
heat, massage, and therapeutic exercises, applied 
with intelligence rather than with expensive 
apparatus. The surgeon responsible for the case 
should see the patient through to the final stage 
of complete functional restoration. Instead of 
dividing the treatment into a surgical treatment 
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and an after-treatment, they should go hand in 
hand. 

This can be done only if the surgeon em- 
ploys properly trained technicians. My criticism 
of the traumatic surgeon is that he does not 
employ the best assistants. He often uses a nurse 
without physical therapy training or a masseuse 
with inadequate training. These are often picked 
because of their personality rather than their 
professional education. 

The Council on Medical Education has set 
down certain requirements for physical therapy 
technicians, that will lead to a national registra- 
tion, certified by the American Congress of 
Physical Therapy. 

It is evident that in our large hospitals and big 
industrial centers, it is advantageous both eco- 
nomically and professionally to have more or less 
extensive departments of physical therapy with a 
specialist at the head. The type of hospital will 
determine the development of this department. 


CONCLUSION 


1. About 75 per cent of the traumatic patients 
require physical therapy. Of this number 50 per 
cent require simple physical therapy, and 25 per 
cent may require some apparatus, but both these 
groups can be handled by the surgeon and his 
assistant. Only in the last 25 per cent may special 
consultation be advisable. 

2. The surgeon should be responsible for the 
whole treatment, both the surgical and functional 
treatment, which should be simultaneous. 

3. This can be done if the surgeon will employ 
properly trained technicians as assistants. 

4. Departments of physical therapy in our hos- 
pitals often require a specialist in physical ther- 
apy. This department should be used as a refer- 
ence department similar to x-ray and laboratory 
departments. 
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SYMPOSIUM: TREATMENT OF FRACTURES 


ORGANIZATION OF REGIONAL FRACTURE GROUPS 


CHARLES L. SCUDDER, M.D., 


ORE and more am I convinced that 
the outstanding contribution to the 
treatment of fractures by American 
surgery in this twentieth century 

is the intelligent care of the injured person from 
the time of the accident until the resumption of 
pre-accident activities. 

But you may say this includes every phase 
of the treatment of a fracture. I reply, it is in- 
tended to. 

American common sense in surgery is an asset 
of no mean proportion. In general, in America, 
sound surgical judgment is more prevalent than 
poor surgical judgment, but the ignorance of pro- 
fessional men as to the treatment of a fracture is 
widespread. 

Probably the incompetents and the morally 
obtuse of our profession can never be completely 
eradicated, any more than general society can be 
purged of those seeking something for nothing. 

All of us are familiar with cases similar to the 
following: 


Case 1. A young adult of 24 years falls from a telephone 
pole while at work as a lineman. He breaks the left femoral 
shaft. He is taken to a nearby hospital. He is cared for by 
the attending surgeon. After 3 weeks, it is found that the 
abrasions below the knee are infected; that the thigh is 
curved backward and outward, and that there is shorten- 
ing and no evidence of union. 

CasE 2. A fracture of the leg below the knee. A plaster- 
of-paris splint is applied to the whole extremity by the 
doctor. The nurse calls the doctor the same night, telling 
him the patient is in pain and that the toes on the injured 
side are blue. ‘‘A dose of medicine; I will see him in the 
morning.”’ In the morning, the toes are black. The doctor 
removes the plaster splint, and an amputation at the mid- 
dle of the thigh is done. 


These are not isolated instances. We all know 
similar tragic experiences. 

Such recurring instances of poor handling were 
the reasons for the formation of a fracture com- 
mittee 16 years ago. With the increase in number 
and the growing complexity and seriousness of 
fractures, the same reasons for such a committee 
exist today and are more imperative than ever. 

Presented in the Fracture Symposium, before the Clinical 
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The surgical profession is awake to the need 
for improved methods of treating the injured. 

There exists today a well organized movement 
within the surgical profession to further graduate 
teaching in the care of a fracture. 

The 1,172 members of the fracture committee 
form a wide awake, active teaching group, eager 
to learn and ready to impart their knowledge on 
this important subject to the medical profession. 
Therefore, opportunities for graduate instruc- 
tion in fractures exist in every state of these 
United States, and in every province in Canada. 

I will present to you, today, certain of the ways 
in which the Regional Fracture Groups carry on 
in this nation wide propaganda. I will not in this 
brief statement tell you how each of the com- 
mittees is functioning; but I have assembled a 
few methods which are characteristic of all the 
committees. 

There are 66 regional committees, with a mem- 
bership of 1,172. This is the largest postgraduate 
group attempting improvement in any surgical 
subject. A galaxy of teachers form this activity. 
Something good must result. Good has already 
resulted. 

In general, the whole surgical profession is more 
alive and responsive to fractures than ever before. 
Individual fractures are being better treated. 

The complications attending fractures are: 
(a) injuries to the cranial contents; (b) injuries 
to the spine and spinal cord; (c) injuries to the 
chest and its viscera; (d) injuries to the abdomi- 
nal organs, with or without fracture of the pelvis; 
(e) nerve lesions of the extremities; (f) blood 
vessel damage. All these complications are being 
more surely recognized, and appropriate treat- 
ment is being instituted at an early date. 

The disappearance of the old-time apathy of 
the medical profession toward fractures is not a 
mere coincidence. It is due in large measure to 
the active co-operation of the surgical profession 
through these regional committees. 

I would not stress in this connection the 
rapidity of improvement in treatment, but rather 
the slowly moving medical mind in its apprehen- 
sion of all that such co-operative action means: 
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better surgical results. And, after all, this is our 
ideal: better results in the treatment of fracture— 
making the fracture less disabling now and forever. 

Every regional group in each state makes con- 
tacts with all agencies or organizations possible: 
(1) doctors, (2) hospitals, (3) nursing associations, 
(4) social service organizations, (5) hospital asso- 
ciations, (6) medical associations and societies, 
(7) clubs, (8) the police, (9) fire departments, 
(10) safety organizations, (11) boards of health, 
(12) school committees, (13) trucking concerns, 
(14) Boy Scouts, (15) Girl Scouts, (16) American 
Red Cross local chapters, (17) industrial accident 
boards, (18) registrars of motor vehicles, (19) in- 
surance companies, (20) the legal profession. 

In what follows, I cite at random from the 
reported activities of the regional fracture com- 
mittees in certain states. All state committees 


are busy; some more so than others. It is impor- 
tant to have an active man in charge of a state 
energetic, wide 


committee, who is informed, 
awake, and interested. 

In Georgia. Ambulances are all owned and 
manned by undertakers as is so commonly the 
case throughout the United States. The state 
association of undertakers was addressed and 
brought into line with the idea of the proper 
equipment of ambulances. The state superin- 
tendent of schools, and the superintendent of the 
public schools of Atlanta, both have been ap- 
proached with reference to teaching first aid in 
fractures throughout the public schools of the 
state. 

In Ohio. The whole state is well organized, be- 
ing divided into districts. In the Toledo district 
a survey of the hospitals is being made. The 
president of the Ohio State Medical Society is 
assisting in interesting the councillors of the 
county societies. In the Northeastern District 
of Ohio clinics have been held, and addresses on 
the treatment of fractures have been made. The 
local health boards and the police departments 
have co-operated in first aid classes. At the 
state medical meeting in Cleveland, each day the 
Cleveland police drove on to the exhibition floor 
and demonstrated the application and use of 
emergency splints. The District fracture com- 
mittee has asked all subcommittees to co-operate 
with the county medical society in arranging a 
meeting this winter in each of the fifteen coun- 
ties, and has offered to provide speakers if desired. 
A round table discussion was held in Cleveland 
of all the chairmen of the subcommittees through- 
out the state. 

In San Francisco and the Bay Area. Commit- 
tees have been appointed, viz.: (1) an executive, 
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(2) an educational, (3) a hospital equipment and 
care, (4) a transport and ambulance committee. 
All members are on their toes, interested, and 
active. At a recent meeting, an address on in- 
terne instruction was given. It was urged that 
special residents be assigned to care for all frac- 
ture cases. Teaching in medical schools was dis- 
cussed. An American Red Cross representative 
took an active part in the program. 

In Minnesota. The state regional commitice 
has a definite program well under way. Just now, 
four special subjects are being handled: (1) the 
transport of fractures; (2) the diagnosis of frac- 
tures; (3) the hospital equipment for the treat- 
ment of fractures; (4) postgraduate education in 
the proper treatment of fractures. 

As to transport, several members of the com- 
mittee have secured passage of an ordinance in 
their cities requiring that proper splints be kept 
in the ambulances. The following is a sample 
ordinance: 


An ordinance requiring ambulances to be equipped wiih 
first aid and splint appliances to be approved by the Board 
of Health and requiring an attendant with a certificate of 
fitness. 

The City Council of the City of Crookston Do Ordain: 

Section 1. No person, firm or corporation shall operate 
or cause to be operated any ambulance, public or private, 
or any other vehicle commonly used for the transportation 
or conveyance of the sick or injured, without having such 
vehicle equipped with a set of simple first aid and splint 
appliances approved by the Board of Health and having in 
attendance at all times such vehicle is in use a person who 
has obtained a certificate of fitness as an ambulance 
attendant from the Board of Health. 

Section 2. Any person desiring a certificate as an ambu- 
lance attendant shall make application in writing therefor 
to the Board of Health. Before the issuance of any such 
certificate the applicant therefor must present evidence of 
his qualifications to fill such position and must demon- 
strate to the satisfaction of the Board of Health his ability 
to render emergency first aid and to apply properly ap 
proved splints to arm and leg fractures. 

Section 3. Any person violating the provisions of this 
ordinance shall upon conviction thereof be punished by a 
fine of not to exceed One Hundred and no /rooths ($100.00) 
Dollars or by imprisonment for not more than ninety (90) 
days. 

Section 4. This ordinance shall be in force and effect 
from and after its passage, approval, publication, and 
record. 

Upon the call of ayes and nays upon the passage of the 
ordinance the vote stood as follows: 

Aldermen voting in the affirmative: Widman, Emmerich, 
Eickhof, Spence, Buckley, Linster, Hagen, Hamerlik. 

Aldermen voting in the negative: None. 

Upon this vote, the ordinance was declared passed by 
the President of the Council. 

Passed this 13th day of April, 1937. 

J. J. Flynn, President of the Council. 
Approved the 16th day of April, 1937. 
W. J. Kirkwood, Mayor. 
Attest: 
Bergetta M. Loken, City Clerk. 
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This ordinance was published in the May, 1937, 
issue of Minnesota Medicine, page 304. 

Our committee feels that in obtaining the 
passage of such an ordinance in the various 
communities permanence of the movement is 
established to a certain extent and also that con- 
siderable public education results. We have used 
the moving picture films to supplement the argu- 
ments for the ordinance in education of the city 
oflicials and also of the profession. 

As to diagnosis, rules are posted under glass 
and framed in the x-ray laboratories of all hos- 
pitals for the guidance of x-ray technicians. 

Co-operation is maintained with the Boy Scout, 
Girl Scout, Red Cross, and Highway Patrol 
organizations to improve first aid and transport 
of fractures. 

In Vermont. At the Medical School of the 
University of Vermont, medical students are 
trained in the use of traction in the transport of 
fractures. A survey of the hospitals of the state 
has been made in so far as fractures are concerned. 
Motor vehicle police, now furnished with auto- 
mobiles, are manned by capable young men. The 
State Commissioner of Motor Vehicles is equip- 
ping the cars with splints. Committee on Clinical 
Meetings is active in all sections of the state. 
The prevalence of mal-practice suits has stimu- 
lated interest in the state fracture committee. 

In North Dakota. The Regional Fracture Com- 
mittee of North Dakota has become the Fracture 
Committee of the State Medical Society. 

In Montana. The Regional Committee is in 
touch with men throughout the state able and 
willing and ready to present papers on fractures. 

In Indiana. The state is thoroughly organized 
with 14 operating subcommittees. A very in- 
tensive work is being done. 

In Connecticut. The State Department of 
Education probably will sponsor this winter a 
state convention for all interested in first aid. 
The State Department of Motor Vehicles, 
through its commissioner, has issued a circular of 
information regarding fractures. It has been 
planned with the telephone company so that a 
call from any section of the state, “Send an am- 
bulance,”’ will result in the call being relayed to 
the nearest police barracks. 

The present subcommittees are: membership, 
liaison, ambulance equipment, hospital care and 
equipment, education and publicity, clinical meet- 
ings, ways and means. No splints were available 
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so the committee had them made at low cost. 
National Red Cross contact is maintained. 

State Printing Press is utilized so costs to com- 
mittee are nothing except for paper. Committee 
dues are two dollars. State has a highway safety 
department. A Commission of State Department 
of Education takes care of first aid instruction. 

The Atna Life Insurance Company has spon- 
sored an educational film, ““Emergency Splint- 
ing.’’ The state medical journal in each issue 
carries an article of progress in fractures. The 
Safety Promotion Director under Motor Vehicle 
Commissioner is broadcasting and sending infor- 
mation to newspapers interested. 

In New York. Many subcommittees exist. 
The subcommittee on follow up is working on 
a standard method so as to evaluate the effi- 
ciency of different methods of treatment. Trans- 
port of spinal injuries was discussed and studied. 
Earlier this year there was a “Fracture Day” at 
the New York Academy of Medicine, with papers 
in the morning, luncheon and papers in the after- 
noon, valuable for all doctors in the neighborhood. 

These are some of the ways that the state 
regional committees are working throughout the 
country, attempting to help the profession to 
take better care of the individual with a fracture. 
The organization of the state regional commit- 
tees is a major development in the move to im- 
prove the treatment of fractures, and these active 
groups, sponsored by the American College of 
Surgeons, form the largest, finest, and best or- 
ganized graduate teaching body in America. 
From the graduate educational point of view, no 
subject in medicine or surgery is so well covered 
as is the treatment of fractures. 

Gentlemen, in these matters we are all con- 
cerned and interested. Whether we are members 
of committees or not, all of us are responsible for 
elevating the practice of surgery in our home 
communities, for bringing the art of surgery 
nearer and nearer to its scientific bases. 

Each one of us can do something. Co-operate 
whenever possible with your state committee. 
Hold fast to the truth that the treatment of frac- 
tures and their complications demands very spe- 
cial training and aptitude. See to it that some 
one in your district is so trained: thereby the art 
of surgery will bejfurthered, and the injured man 
will be treated in the best manner possible. 

Thus successful progress will creep from point 
to point, testing each step. 





FRACTURES OF THE SHAFT OF THE HUMERUS 


J. HUBER WAGNER, M.D., F.A.C.S., Pittsburgh, Pennsylvania 


RACTURES of the shaft of the humerus 
include all those fractures below the so 
called surgical neck, marked by the upper 
level of the insertion of the tendons of the 
pectoralis major and latissimus dorsi muscles, 
downward to the level of the supracondylar 
region, or say 1 or 2 inches above the lower articu- 
lar surface. All varieties of fractures may be found 
here, varying from the simple transverse, with or 
without displacement, to the oblique, longi- 
tudinal, and comminuted types; the fracture line 
extending from a short distance to the entire 
length of the shaft, with all degrees of displace- 
ment of one or more fragments including rotation, 
angulation and shortening from 1 to 6 inches. 

All types of displacement common to fractures 
of the long bones are found here and no particular 
type is noted with any degree of frequency. How- 
ever, in simple transverse fractures at certain 
levels muscular action at times determines the 
type of deformity, and tends to certain displace- 
ments; for instance, fractures of the upper third of 
the shaft above the insertion of the deltoid often 
present the upper fragment in an adducted posi- 
tion due to the action of the latissimus dorsi and 
pectoralis major muscles, with the lower frag- 
ment abducted and overriding the upper, be- 
cause of some traction of the deltoid, whereas 
below the level of the deltoid tendon insertion, the 
upper fragment is abducted by this muscle and 
the lower fragment is adducted and overrides the 
upper, due to the action of the biceps, triceps, and 
other muscles. In certain types of fracture of the 
lower third of the shaft, the tendency is toward 
anterior angulation or displacement of the lower 
fragment, due to the action of the extensor group 
of muscles, the brachialis, brachioradialis and ex- 
tensor carpi radialis longior. 

The force causing the fracture is, we feel, the 
primary and principle agent in determining the type 
of deformity. Especially is this true in the oblique 
and comminuted types with secondary displace- 
ments caused by improper handling, improper 
splinting of the fragments with the action of the 
force of gravity on the distal fragment, and finally 
by muscular action. 

Causes. External violence is the most usual 
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cause; however, these fractures may be caused by 
direct muscular action. To this end, in passing, 
we cannot help but mention the spiral fracture 
that one occasionally sees resulting from athletic 
feats—wrestling, or trials of strength. These are 
rare causes when compared with those of direct 
trauma. 

Symptoms. The symptoms of the fracture are 
classical. In this we may include the history of 
direct injury or accident followed by pain, loss of 
function, deformity, abnormal mobility and crepi- 
tus, and these lead to the final and modern aid in 
diagnosis, the making of an x-ray film of the part. 
Often these fractures of the humerus are but part 
of the picture and are complicated or associated 
with fracture of the clavicle, scapula, shoulder, 
elbow, ulna, and radius. It is at these times in the 
treating of these cases, that the surgeon’s skill and 
dexterity are taxed to capacity. 

Complications. Directly associated with the 
fracture are injuries to contiguous blood vessels 
and nerves. Any injury to the larger blood ves- 
sels is rare, especially the brachial artery, but if 
this vessel is severed or contused with secondary 
clotting, the pulse is absent. On the other hand 
if there is pressure of a fractured bone end 
against the vessel, the pulse may be weak. Here 
one must constantly be on the watch; for gen- 
erally speaking the greater the degree or severity 
of the fracture with associated soft part trauma, 
the more apt is the liability of blood vessel involve- 
ment. 

Nerve injury. Because of location, the musculo- 
spiral (radial) nerve lends itself to injury. For at 
least one-third of its course in the arm, it is found 
lying in the groove which bears its name and is 
almost in immediate contact with the shaft of the 
humerus. It is in this particular location that the 
majority of the fractures of the shaft occur, hence 
its apparent ready involvement in the trauma. 
However, comparatively, it is a rare complication 
and is variously estimated as occurring in from 
4 to 8 per cent of cases. The symptoms of radial 
nerve injury vary from paraesthesia over the 
sensory distribution in the forearm and dorsum 
of the hand and thumb, to loss of supination, 
wrist drop, and the loss of power of extension of 
the fingers and thumb. The involvement of this 
nerve, whether immediate or late, depends upon 
whether the paralysis of motion and sensation is 
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complete and is found immediately following the 
injury when often the nerve is sectioned or a por- 
tion of the nerve is destroyed. Injury may occur 
during: the reduction of the fracture by faulty 
manipulation or unnecessary roughness, or in an 
attempt to control a struggling patient during in- 
complete anesthesia. Later during the repair of 
the bone, the nerve is sometimes involved in the 
callus, either by inclusion in it with secondary 
contraction, or by external pressure on the nerve 
trunk. Hyperesthesia or partial paralysis of 
motor or sensory function denotes pressure on the 
nerve trunk. At all times during the process of 
repair one must constantly be on the alert for 
these signs of involvement of the nerve and ex- 
aminations of the arm to test its function should 
be carried out weekly. During the treatment of 
these cases prior to reduction, it is imperative to 
note whether there is or there is not a nerve in- 
volvement; and again if present or not, the fact 
should be determined immediately after the re- 
duction. Prompt and proper recording of these 
findings will save one some of the tribulations 
that might follow, if the case goes to litigation. 
If the musculospiral nerve is injured early, 
exploration within a period of 10 days to 3 weeks 
with suture or other treatment as indicated should 
be carried out. If the involvement is late, then 
exploration after the union is solid should be done. 
Treatment. The principles of reduction are the 
same as for any other bone, namely, to effect as 
early as possible an anatomical reposition of the 
parts. Here, because of non-weight bearing, 
shortening of an inch or so does not, as a rule, give 
rise to loss of function, but we feel that the nearer 
the perfect reduction, the earlier the union and 
the more perfect the function. This is often best 
accomplished by traction and countertraction, 
manipulation, and molding of the parts with the 
hand. The direction of traction on the distal 
fragment is made in the direction of the long axis 
of the proximal fragment with the distal fragment 
rotated to the same degree as the proximal one. 
As has been stated, save for generalities, there 
is no set position for the upper fragment to as- 
sume. Many deformities and displacements are 
made worse by improper fixation and manipula- 
tion immediately after the accident, and during 
the period of transportation and hospital waiting 
prior to the taking of x-ray films. During this 
period in all suspected cases of these fractures, a 
Murray-Thomas (hinged Thomas) arm splint 
should be applied with fixation and traction 
through adhesive plaster and Spanish windlass, 
as outlined by the Committee on Fractures of the 
American College of Surgeons. With this fixa- 


tion, patients can be readily transported with 
ease and comfort and certain assurance of not 
permitting greater displacement or deformity. 
Often by this primary method, a spontaneous re- 
duction will take place. When properly applied, 
this splint also permits the examination for blood 
vessel and nerve complications and allows, within 
reason, the taking of x-ray films in two planes for 
diagnosis. If by these films or views one cannot 
satisfy himself as to the position of the fragments, 
then a second set of films (stereoscopic type) 
should be made. Many cases of fracture will show 
little or no displacement and in these cases we feel 
that fixation by the application of molded plaster, 
as will be described later, will suffice. 

In the transverse or slightly oblique types of 
fracture with notching of the ends, manipulation 
under anesthesia often permits of a ready reduc- 
tion. This is carried out on a fracture table with 
the fixed or portable fluoroscope. Certain de- 
formities in certain individuals can be reduced 
without anesthesia; however, here failure is met 
with more often than success. The anesthesia is 
one of choice—novocain locally has its marked 
limitations; nerve blocking is difficult and not 
without danger; but we prefer general anesthesia. 
Ether was our choice until the past year when we 
have employed the intravenous solution of the 
barbiturate group with such satisfaction that 
it is now our preference. 

With the study of the x-ray films, the various 
maneuvers necessary for reduction can be an- 
ticipated. This is carried out by flexing the elbow 
to a right angle, with a firm grasp of the forearm 
with one hand and the lower third of the arm with 
the other, while an assistant steadies the upper 
arm. This maneuver should be carried out in as 
gentle a manner as possible, so as to prevent 
further damage. It is our custom and belief that 
once the fracture is reduced it can best be main- 
tained by the application of molded plaster 
splints. These should extend, one posteriorly 
from the level of the knuckles over the wrist, 
forearm, elbow, arm, and over the shoulder to the 
level of the scapular border; another anteriorly 
from the apex of the axillary fold forward to the 
midpalmar region. After setting of the plaster 
within 3 to 5 minutes, the entire splint can be 
supported by a sling. During this procedure the 
forearm is placed in the position of midpronation 
and supination, and often at times it is necessary 
to include or support this splint by the applica- 
tion of a shoulder spica with the plaster extending 
below the level of the costal margin, thus per- 
mitting the placing of the lower fragment and 
forearm in a necessary or desired position. 
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In certain spiral and comminuted fractures, by 
using the same procedure with prolonged traction 
or measured primary traction with mechanical 
aids, such as the Sutter traction apparatus and 
then manual traction, excellent reductions can be 
effected and the molded plaster splints applied. 

Following the war we attempted the treatment 
in these cases of keeping the patient prone, with 
the use of the suspension and continuous trac- 
tion and countertraction (both skin and skele- 
tal), after the method of Blake and others. How- 
ever, we found this not only distasteful to the pa- 
tients, because of the necessary long hospitaliza- 
tion and concurrent expense, but unsatisfactory 
because of the excessive care required in the 
necessary adjustments, non-union occurring quite 
frequently due to the motion at the site of frac- 
ture. To give the impression that this method is 
now completely excluded, is wrong, as there are 
the exceptional cases with the attendant shock 
and other complications which not only permit, 
but require, this type of treatment. 

In a sense, contradictory to what has been said 
before, i.e., that many fractures of the shaft de- 
spite position, if union is secured, lead to good 
function, we believe we should secure as nearly a 
normal position and alinement as possible. Often 
because of the interposition of soft parts and 
other factors—muscle contractions—closed_re- 
duction cannot be effected. In these cases we do 
not hesitate to reduce the fracture via the open 
method with internal fixation by the use of Sher- 
The technique is the 


man plates and screws. 
same as has been advocated for fracture of the 
femur, i.e. the non-hand contact technique as 
advocated by Lane and improved by Sherman and 
others, the details of which I shall omit. 

The approach for the open reduction method is 
by the anterolateral or so called “Henry” in- 


cision. The skin incision is made on a line with 
the longitudinal axis of the humerus lateral to 
the cephalic vein. The skin is blocked in the 
usual manner with towels by the use of the Michel 
clips and an incision is made through the deep 
fascia. The biceps is then reflected mesially and 
an incision in the same plane is made through the 
brachialis anticus down through the periosteum, 
reflecting the periosteum and muscles from the 
bone, giving a neat exposure of the fragments. 
In this way there is no danger of injuring the 
radial nerve and as one approaches the lower 
third, the nerve will be found in a groove between 
the brachialis and the brachial-radial muscles. 
Again, one might expose the bone by a posterior 
incision with reflection of the triceps after method 
used at the Massachusetts General Hospital. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


During the operation, the elbow should be 
flexed to a right angle to remove the normal mus- 
cle tension. In the spiral, short or long oblique 
types, after reduction is accomplished, fixation 
can be maintained by one or more transfixation 
Sherman tap screws. As a rule the longer the 
fracture line, the less the amount of transfixation 
necessary, or the fracture can often be held by a 
single screw properly placed; whereas with the 
short oblique lines and transverse fractures that 
are not notched and do not fix readily, bone plates 
with two or three screws to fix the plate above 
and below the line of fracture are used. These 
screws with plates when placed through the proxi- 
mal cortex give enough fixation. It is unwise to 
count on internal fixation alone; hence following 
the closure the molded plaster splints are applied 
and the patient is permitted to be up and about 
in 2 or 3 days. 

Compound fractures are essentially the same 
as simple fractures, save that the force is more 
severe and the soft part destruction is present to 
a greater degree. The treatment naturally en- 
tails more thought for the soft parts, but as for 
the bone, it is the same as in a simple fracture. 
In the markedly comminuted fractures, extension 
is carried out with fixation by the use of a plaster 
cast, whereas in those cases that permit fixation, 
such as a transverse and oblique fracture, the use 
of internal fixation is used. This is done at the 
same sitting as the débridement, and Carrel- 
Dakin technique is used in the treatment of the 
wound. Occasionally one has to treat these pa- 
tients by the use of skeletal traction; Kirschner 
steel wire or ice tongs are applied, with the pa- 
tient recumbent. We have and prefer to use the 
body spica with fixation of the lower fragment in 
the molded plaster splint, after transfixation by a 
Kirschner wire and proper traction. In this way 
windows can be left or later made in the plaster 
for treatment of the wound. 

Ununited fractures of the shaft of the humerus 
are seen about as frequently as any other bone. 
The causes are many by theory, such as the in- 
terposition of soft parts, fracture through a 
nutrient artery, lues, etc., but we feel the most 
important is the one of improper fixation and 
again we emphasize the necessity of proper splint- 
ing—internal and external—over a period of 8 
to ro weeks. When pseudo-arthrosis or non- 
union does occur, two methods of treatment are 
available. One—bone grafting, using an autog- 
enous inlay or onlay graft, transplanted from the 
tibia or the sliding onlay from the upper or,lower 
fragment, and fixation of the graft with tap 
screws; and the other the so called “‘step-cut”’ with 
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fixation by tap screws. This latter method has 
been the one of our choice and has been previously 
presented. Although this method shortens the 
bone an inch or so, we have never seen any actual 
loss of function from its use and union takes place 
in a shorter time than with grafting. In these 
cases, after proper preparation of the bone, we 
feel that the principles are the same as the treat- 
ing of a new fracture and the main point after 
reduction is fixation. As in simple fractures, we 
do not count on the internal fixation alone, hence 
the molded splints are again applied and main- 
tained for 8 to 12 weeks until union is firm. 
\fotion. With the use of the arm splints, the 
patient is able to be up and about, but with the 
immobilization of so many joints, muscular 
atrophy takes place rapidly with the attendant 
fixation around the joints (peri-articwlar ad- 


hesions). If this inactivity of the muscles persists 
the circulation diminishes while that of the bone 
increases. We feel that exercise of the muscles 
within the splints should be continued. To this 
end, we have the patient contract the muscles of 
the forearm by flexing and extending the fingers 
without force, and by contracting the muscles 
of the arm without motion. In this way a phys- 
iological balance of circulation is maintained and 
prevents atrophy of muscles and at the same time 
helps in forming bony union. Active mobilization 
of the part should not be attempted until union 
is firm. 

There is little if any originality claimed in our 
methods as presented in this paper. The prin- 
ciples are those used in everyday practice, 
gleaned from the study of the work of our prede- 
cessors and by observation of our confréres. 
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PLACE OF THE FRACTURE SERVICE 
A GENERAL HOSPITAL 


W. H. OGILVIE, M.A., M.Ch., M.D. (Ox.), F.R.C.S. (Eng.), London, England 


AM deeply appreciative of the honor you 
have conferred upon me, in allowing me to 
speak at the Fracture Symposium of your 
College. Coming to this conference as an 
outsider, a visitor to your country for the first time, 
a surgeon with a lifelong interest in fractures who 
is yet outside the ranks of orthopedists, I feel 
bound to consider the more general aspects of the 
problem, particularly that which is concerning us 
very much at the present time in Britain, the 
organization of new fracture services. 

I had the good fortune to be one of two repre- 
sentatives of general surgery on a committee of 
the British Medical Association which was ap- 
pointed in 1935 to consider every aspect of the 
fracture question as it concerned Britain, and 
which presented a report to our Government that 
some of you may have read. The facts which that 
repert brought to light have stirred both medical 
and lay opinion in our country and have led to a 
profound discontent with the existing state of 
things, and a determination to improve it. We 
may look upon discontent as the mother of prog- 
ress, but we must remember that she begets 
change alone, and that change is progress, not 
because it brings something new, but only when it 
brings something better. 

The facts which were placed before this com- 
mittee emphasized in a most remarkable manner 
the difference that lies between good and bad 
treatment of fractures. We all knew, of course, 
that ccrrect treatment will produce better results 
than incorrect. We were familiar with some ex- 
cellent series in particular fractures. But I am 
certain that very few of us were aware, till we 
saw it in the cold logic of figures running into 
many hundreds and observations spread over 
many years, of the immense difference that lay 
between the series representing patients treated 
in regularly organized services under the control 
of experts, and those collected from scattered 
sources, and treated by haphazard methods. 
These analyses did not merely show the contrast 
between perfect and imperfect anatomical recon- 
struction, between complete and partial restora- 
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tion of function: they pointed to a great dif- 
ference in the two series in the average time 
elapsed before the patient returns to any kind of 
work, and a marked divergence in the proportion 
of those permanently disabled after fractures at 
any particular site; they provided an estimate of 
the enormous financial loss that is sustained 
yearly by insurance companies, and by industry 
as a whole, as a result of partial or permanent dis- 
ablement that might have been avoided; they em- 
phasized the tragic personal factor of the psycho- 
logical wreck of fine workmen. 

Medical and lay opinion in England _ is 
determined, largely as the result of the interest 
awakened by this report, that the treatment of 
fractures must be put on a satisfactory basis 
throughout the country and not alone in certain 
areas. But there isa perfectly definite cleavage be- 
tween those who advocate the very large clinic 
under purely orthopedic management designed to 
deal with all the fractures of a town or district, and 
those who would organize fracture treatment on 
the basis of the small unit incorporated in the 
emergency service of the hospital and employing 
both general and orthopedic surgeons. We al- 
ready have representatives of each type and have 
studied the two systems at work in other coun- 
tries. The best results we encountered, those 
given in our report to suggest a standard for emu- 
lation, were almost necessarily derived from the 
big clinics, dealing as they do with large numbers 
carefully recorded and analyzed. The smaller 
fracture teams which are attached to the accident 
services in many of our teaching hospitals have 
no such figures, but enquiry suggests that their 
results are equal to the best. The bad cases quoted 
for comparison were provided by surgeons or 
companies dealing with the legal aspects of com- 
pensation, and represent a collection picked from 
many sources for their very badness, the outcome 
of ignorant treatment or no treatment at all. 

This question of the relative value of large or 
small clinics in fracture work that we are trying to 
settle is one of some importance. It is not only a 
matter of the place of specialism in surgery, but 
of the particular demands of the fracture problem 
and the way they should be met to bring the 
greatest benefit to our injured fellow countrymen. 
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Specialism is a necessary outcome of the com- 
plexity of medicine. It is inevitable, and when it 
arises Spontaneously as it should, it is advanta- 
geous. Each new specialism is the outcome of some 
particular need of the time; the existence of a 
field of work that has hitherto been neglected, 
the discovery of some new disease or theory of 
disease demanding intensive study, the need of an 
unusual technique or the use of delicate instru- 
ments, or the rarity of the condition to be studied, 
so that only by single minded application can a 
man hope to see enough cases to be familiar with 
its manifestations. Each is started by the vision 
and energy of a pioneer or group of pioneers and 
each will continue to live and grow so long as the 
need for it is a real one, and so long as the men 
who practice it are enthusiasts. 

Some subjects return to the main body of sur- 
gery when the wave of discovery that lifted them 
from the common level is spent; others remain 
apart because they seem to be marked out by 
some convenient boundary of topography, age, or 
sex, or even by mere force of tradition. These 
last have advantages brought by all specialization, 
of intensive study and extensive experience, but 
they have their own dangers, particularly in the 
type of man they attract, and the amount of 
general surgical education which they demand as 
a preliminary. To found a new specialism requires 
ability, vision, courage, and a dogged tenacity, 
for these schisms are always bitterly opposed. It 
is the founding of a new land and it needs the 
spirit of a pilgrim father. But to enter one al- 
ready explored, delimited, and settled, is indica- 
tive of the reverse qualities, the wish for a quiet 
life, freedom from competition, and a steady 
competence. 

Is fracture work a specialty? The orthopedic 
surgeon will say that it is not a specialty in itself 
but a part of his own great specialism. I would 
hesitate to admit his claim without further exami- 
nation and without at least a struggle. If ortho- 
pedics is the treatment of deformities, we say a 
fracture is not a deformity and never will be if 
properly treated. If orthopedics includes poten- 
tial as well as declared deformities, it must even- 
tually treat empyema and gonorrhea as potential 
causes of scoliosis and ankylosed joints. If it 
claims the whole locomotor apparatus as its 
province, it is demanding everything except the 
serous cavities and has become so vast a subject 
that specialists must arise within a specialism. 
Let us reiterate those conditions that demand 
specialization. Does the treatment of fractures 
demand a high degree of technical skill? Not skill 
but rather patience, conscience, and a determina- 
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tion to treat each case as an individual problem 
and to persevere with it until the result is as good 
as it can be. Does it deal with a pathology as yet 
imperfectly understood? It does not. Does it 
involve the use of delicate and complex instru- 
ments, of a meticulous technique which can be 
acquired only with difficulty and maintained at 
the adequate standard by constant practice? 
Again no. Are fractures so rare that it is necessary 
to group them in order that any man should see 
a sufficient number in a lifetime? Would that it 
were so. Is fracture treatment work that is at 
present badly done? With shame we must admit 
that this is the case, and in this admission lies the 
whole justification for the present demand that 
fractures should be segregated. 

Are there any features that distinguish fracture 
work and indicate the form this segregation should 
take? There appear to be three. 

First, fracture treatment is the most important 
branch of surgery, more important than that of 
the abdomen, far more so than neural or thoracic 
surgery, for it deals, not with disease, but with 
the disablement by trauma of a piece of mecha- 
nism hitherto perfect, and it should be possible to 
restore that perfection. In most surgery we have 
to drain, to modify, to excise; we can accept the 
nearly right as pretty good, and can share the 
blame with morbid processes. In fractures all 
the bits are there and if we put them together 
they will work again. We cannot in most cases 
view any loss of function with complacency; any- 
thing less than one hundred per cent is not good 
enough, but when we ask how this is to be done 
we can say only by hard work and ceaseless self 
criticism. There is no guaranteed road to success 
and the most diverse methods will produce good 
results in the hands of an enthusiast. 

Second, fractures are urgent and they occur 
everywhere. The patient must be treated at once 
and he must as a rule be treated at or near the 
place where he fell. He cannot be saved up for the 
next visit of a traveling expert or transported to 
a central collecting station serving a large dis- 
trict. For this reason we need a large body of 
men throughout the country trained to handle 
fractures competently. 

Third, fractures, resulting as they do from 
trauma, do not necessarily occur as isolated le- 
sions. They often accompany some graver injury 
such as a cerebral laceration, a ruptured spleen, 
or a tear of the bladder, conditions demanding 
knowledge or technique foreign to that of the bone 
specialist. The training of the man who has to 
deal with traumatic surgery, to which fractures 
belong rather than to orthopedics, cannot be too 
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wide or too extensive. In some favored centers 
such work may be undertaken by a team of ex- 
perts in collaboration. Such a course implies a 
sharing of responsibility that is not always in the 
best interests of the patient, and it sets a standard 
clearly impossibleofattainment incountry districts. 

It appears then that the treatment of fractures 
demands segregation more because of its impor- 
tance than because of its difficulty. It should be 
kept entirely in the hands of those who have the 
time to devote to it, the energy to study it, the 
enthusiasm to make themselves personally re- 
sponsible for its every detail. These requirements 
fulfilled, the more surgeons who take part in the 
work, the better. Segregation is certainly neces- 
sary, but segregation need not imply undue spe- 
cialization. It demands the grouping of fractures 
in one department, the unification of all those 
parts of a fracture service that will gain by cen- 
tralization, but it can allow a very wide distribu- 
tion of personal responsibility. 

In any hospital, possibly in many towns of 
moderate size, it will tend to increased efficiency 
to have all the executive services together, that is 
the roentgenographic and splint departments, 
the operating and plaster rooms, the secretarial 
and recording offices, and it is equally important 
that the cases should all be in one group of spe- 
cially constructed fracture wards and under the 
care of a common resident staff, nurses, sisters, 
and junior medical officers. But with such unifica- 
tion of executive control and grouping of material 
resources, I would plead for individual services of 
moderate size, working side by side. 

The upper limit of size in a clinic, in my opinion, 
is that number for which the chief can be person- 
ally responsible without delegation. I have not in 
mind the assistance given by juniors attached for 
short periods for purposes of instruction, but the 
work of more experienced men who are permanent 
parts of the service. Once a size is reached where 
part of the work must be delegated, either the 
assistant is given so much liberty that his unit is a 
separate one in all but name, or, more probably, 
he works under rules of procedure laid down by 
his chief, and treatment becomes a matter of 
routine rather than of individual initiative. It 
is very doubtful whether this apostolic relation- 
ship is good either for master or disciple. The one 
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acquires a stultifying sense of superiority, free 
from comparison, criticized by none, and even- 
tually unable even to criticize himself. The other 
learns a monastic acquiescence. The world knows 
no bigot like the yes-man whose chief is on vaca- 
tion, no orthodoxy so impenetrable as that of the 
pupil who steps into the shoes of the Great Master 
after years of subservience. It is indeed a remark- 
able fact that in those countries where a surgeon 
may succeed to a chair only where he has grown 
grey and cerebrosclerotic in apprenticeship, the 
technique of the fathers is visited gn the children 
to the third and fourth generations. 

The subject of fractures is too important for us 
to neglect any step that will secure advance, to 
forbid its training to any to whom it might be 
open, and that is what the really large clinic does. 
It discourages advance by abolishing competi- 
tion. It limits the number of men who receive the 
training of responsibility, for excess to one means 
starvation to others. 

Fracture clinics must arise in every large center, 
with sufficient out-patient department, secre- 
tarial staff and grouped bed accommodation to 
deal with all the needs of fractures in that area. 
Unity will be assured by continuity in the senior 
nursing and resident staff. In such a unit the 
surgeon specially trained for fracture treatment, 
whether he be a general surgeon or orthopedist, 
will have the most important part, for he will 
be the pace-maker, the touchstone by which the 
work of the rest is judged, but other surgeons 
interested or expert in the practice of traumatic 
surgery should also take their share; even those 
who profess‘an interest may be allowed to do so at 
the beginning, for under such conditions of healthy 
rivalry, the half-hearted and half-interested will 
soon drop out. No man is so thick skinned that 
he can see his own work compared unfavorably 
with that of his colleagues on the undisputable 
evidence of roentgenograms and function, without 
either striving to do it better or giving it up. 
And the competition among those whose interest 
is genuine will tend to mutual stimulation, to the 
comparison of results obtained by contrasting 
means, to the exchange of views gained in travel, 
and to a gradual rise in the level of fracture 
treatment in that center and in the country as a 
whole. 
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FUNCTIONAL DISABILITIES AFTER SIMPLE FRACTURE 


With Special Reference to the Importance of Bone Atrophy in the 


Prolongation 
FRASER B. GURD, M.D., F.R.C.S 


HEN the Committee of the College 

asked me to take part in the frac- 

ture symposium, and to present a 

contribution upon “Functional Dis- 
abilities after Simple Fracture,” it soon became 
evident that it was not quite clear just what the 
title might be considered to indicate. That dis- 
abilities persist following simple fractures, and 
that such disabilities may last for a longer or 
shorter time, is, of course, axiomatic; that they 
occur in consequence of anatomic abnormalities, 
such as shortening, angulation, and rotation de- 
formities and, also, that they follow in conse- 
quence of non-union, and of fixation of tendons in 
the neighborhood of the healing bone, is generally 
recognized. That in other cases patients remain 
disabled for a longer or shorter time, although 
objectively the reason for such prolongation of 
disability is not easily seen, is less generally appre- 
ciated. In consequence, I believe, on the one 
hand, innocent persons are accused of malingering 
and, on the other hand, suitable treatment is 
withheld. 

The problem which I propose to consider is 
why, in a certain proportion of cases, patients 
whose original injury was not complicated by 
serious damage to structures other than bone, in 
which adequate reposition of bone fragments has 
been obtained, and in which bony union has 
occurred, nevertheless suffer for a longer or 
shorter period disabilities which may interfere 
with their return to their usual vocations. Al- 
though it is true that in a small proportion of pa- 
tients functional disabilities in the sense of hys- 
teric manifestations are exhibited, and although 
in a somewhat larger percentage of cases a type of 
disability for which the French (Brouardel) have 
introduced the term sinistrose occurs, it is not my 
intention to do more than refer to these problems. 

The most frequent cause for the persistence or 
prolongation of disability in the type of case 
which I have indicated is, I believe, intimately 
associated with decalcification, osteoporosis, or 
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atrophy of the bones distal to the injured part; 
that is to say, the bones of the foot or hand in the 
case of injuries to the leg and forearm, respec- 
tively. 

Since the publication in 1926 of a small book by 
Leriche and Policard in which these authors state 
their experiments upon and their conclusions re- 
garding the physiology of bone, a number of 
authors have made contributions to the subject. 
I refer especially to the contributions of Watson 
Jones and Roberts, Key, and, more particularly, 
Greig of Edinburgh. King of Australia disagrees 
with reference to the relationship of hyperemia to 
decalcification but, in my opinion, somewhat 
weakens his case by agreeing that the. two phe- 
nomena are concomitant. 

The normal course of events following bone 
injury is that on the one hand new blood vessels 
are formed and an increased blood circulation 
through the part is exhibited and, on the other 
hand, decalcification of the bone ends in the 
neighborhood of the fracture takes place. It 
would appear evident that the latter phenomenon 
is exhibited in order to make available at the site 
of the injury calcium in a form which can be 
readily utilized in the development of new bone 
so that repair may be accomplished. As a rule, 
with the gradual and somewhat rapid maturation 
of the new connective tissue elements, oblitera- 
tion of many, or most, of the new blood vessels 
takes place so that, at first, further decalcification 
is arrested and, second, the deposition of calcium 
in the new bone matrix is accelerated. 

It does not come within the purview of this 
contribution to enter into a discussion of the 
physiochemical problem operative in the deposi- 
tion of calcium in mesenchymatous tissues in the 
production of bone. The importance of hydro- 
genion tension of the tissue fluids and of the 
phosphatase concentration in the tissues generally 
and locally, presents problems which are not, I be- 
lieve, imperative to the discussion of the question 
at present under our consideration, nor is the 
writer competent to express views upon these 
subjects. It is, however, of importance that we 
consider the effects of normal, inadequate, and 
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excessive blood supply upon the maintenance, 
excessive deposit, and absorption of calcium in 
tissues, such as bone, of which calcium is a normal 
constituent. Sufficient evidence has been forth- 
coming during the past few years to prove that 
bone, if subjected to an inadequate blood supply, 
will become more dense in consequence of an in- 
crease in the deposit of calcium. Even more 
definitely proved is it, I believe, that hyperemia 
or excessive blood supply is followed by osteo- 
porosis or bone calcium absorption, or resorption. 

The pathological and biochemical observations 
which have been discussed, and which are of 
clinical importance, have been summarized by 
Watson Jones and Roberts. They state their con- 
clusions the following way: 

“There is normally a balance between the cal- 
cium content and the vascularity of mesenchyma- 
tous tissues (which is probably associated with 
phosphatase activity). 

“Tn the case of bone: 

Normal circulation —Normal calcification 
Increased blood supply —Decalcification 

Decreased blood supply—Increased calcification 
Blood supply cut off | —Unchanged calcification.” 

If, in consequence of repeated attempts at re- 
duction or of inadequate fixation, stimulation of 
hyperemia is prolonged, the process of halisteresis 
is not arrested and gradually, although in some 
cases comparatively rapidly as in acute bone atro- 
phy such as has been previously described by 
the author (3, 5), and by others (1, 10) continued 
decalcification of bones distal to the site of the 
fracture occurs. 

Although in the unusual case of acute bone 
atrophy it is, perhaps, comparatively easy to ex- 
plain why and how hyperemia and consequent 
rarefaction develops, it is a fact that in a compara- 
tively large proportion of fractures more or less 
atrophy of the bones distal to the site of the frac- 
ture occurs. It is to this phenomenon that the 
expression disuse atrophy has been applied. I wish 
to suggest as an explanation for such cases that if 
a limb receives a normal blood supply and at the 
same time does not function, there exists for all 
practical purposes a nimiety of circulation. 

Normal function, with Less than normal function, 
normal blood supply with normal blood supply 


—adequate circula- —relative hyperemia. 
tion. 


It will be noted that the foregoing equations 
attempt a simple explanation for what has been 
commonly described as the atrophy of disuse 
since it would appear that when a bone receives 
more than an adequate blood supply, decalcifica- 
tion is inevitable. 


In the present contribution I wish to urge that 
whereas in acute bone atrophy of the Sudeck tye 
the clinical signs are clear and the disability in so 
far as the limb involved is concerned is absolute, 
there nevertheless is frequently exhibited a degree 
of atrophy which, although not characterized hy 
the same impressive clinical appearance, is impor- 
tant in prolonging disability. 

At a meeting of the Orthopedic Section of the 
American and Canadian Medical Associations at 
Atlantic City in June, 1935, I made the following 
statements: ‘Although, in consequence of the 
ease with which the condition is demonstrated by 
means of roentgenographic examination, the 
osteoporotic lesion in the bone is most easily 
identified, it should, I believe, be borne in mind 
that the bony change is but one proof of acute 
atrorhy of other structures. Particularly, I be- 
lieve, the atrophic changes in the ligaments and 
their attachments about the joints and in the 
cartilage covering the ends of the bones in the 
articulations deserve special attention in an effort 
to elucidate the problems of cause, prevention and 
cure of acute bone atrophy.” I wish to extend 
this thesis so that it may apply to the less marked 
and clinically less impressive type of bone atrophy 
such as commonly occurs, and to which the 
phrase disuse atrophy has been hitherto applied. 

The explanation for disability in the presence 
of decalcification of the bones of the foot and hand 
respectively is due, I believe, to the fact that 
when the bones become softened, the attachment 
of ligamentous and tendinous structures becomes 
insecure. The result of such insecurity is that 
when strain in consequence of either weight-bear- 
ing, as in the case of the ligaments and tendons 
of the foot, or of tendon pull and, to a lesser ex- 
tent, ligamentous strain, in the case of the wrist 
and hand, is exerted, a tendency toward, or actual 
detachment of either ligament or tendon, as the 
case may be, from the bone to which it should be 
securely fixed, takes place. 

In our laboratory at The Montreal General 
Hospital the observations of Dr. Joseph Pritchard, 
who has for a number of years carried on an inves- 
tigation into the nature and origin of bone, carti- 
lage, and tendon tumors, have been successful in 
proving, I believe, that the usi!a] conception with 
regard to tendons and ligamentous structures, 
that they have their origin in and, consequently 
as it were, they belong to the muscles, is wrong. 
Dr. Pritchard’s observations prove, I believe, 
that ligaments and tendons do, in fact, arise from 
the osteoblastema and consequently throughout 
the lifetime of the individual, are a part of the 
bone (Fig. 1.) 





that 
type 
Nn so 
lute, 
gree 
1 by 
for- 


the 
Ss at 
ving 
the 
1 by 
the 
asily 
nind 
cute 
be- 
and 
the 
the 
ffort 
and 
tend 
rked 
phy 
the 
lied. 
ence 
land 
that 
nent 
ymes 
that 
ear- 
Jons 
r eX- 
vrist 
‘tual 
, the 
d be 


eral 
ard, 
ves- 
arti- 
ul in 
with 
ures, 
ntly 
ong. 
leve, 
from 
hout 
the 


GURD: FUNCTIONAL DISABILITIES AFTER SIMPLE FRACTURE 


lig. 1. Photomicrographs, low and high magnification, 
from Dr. J. E. Pritchard’s collection showing osteoblastema 
forming bone on the one side and tendon on the other. 


When, as the result of trauma, these structures 
are injured, they exhibit a tendency to revert to 
the primitive osteoblastematous form, even to the 
extent of becoming myxomatous. It may, there- 
fore, be assumed that when roentgenographic 
examination proves bone atrophy to have taken 
place, not only have the attachments of the ten- 
dons and ligaments become insecure but that, in 
addition, the latter structures have themselves 
become less stable. 

The clinical diagnosis of acute bone atrophy 
can be made on a basis of typical signs and symp- 
toms. Comparatively soon after an injury which 
is usually trivial and is commonly in the neighbor- 
hood of the hand or foot, the extremity rather 
suddenly becomes swollen and painful, particu- 
larly upon ‘movement. The skin loses its nor- 
mal markings and becomes glazed in appearance 
and discoloration of a dusky red is seen. The 
joints become stiff and movements are exquisitely 
painful. 

With absolute rest, particularly if dispersion 
of the interstitial edema is at the same time ob- 
tained, relief from pain follows. 

Roentgenographic examination made within a 
few days of the c..sei of the clinical phenomena 
just described shows characteristic patchy areas of 
almost complete decalcification of the bones. 
This is most marked in the small bones of the 
wrist or tarsus and in the extremities of the meta- 
tarsal or metacarpal bones and the phalanges. As 
the lesion progresses, the rarefaction becomes 
more complete in so far as the small bones and 
the cancellous tissues of the long bones are con- 


These photographs support, we believe, Dr. Pritchard’s 
hypothesis that tendons and ligaments having the same 
origin as bone take part in the same regressive changes. 


cerned, so that the patchy appearance is lost, and 
marked rarefaction in the shafts of the long bones 
also becomes evident. This is the chronic, second 
stage. 

The view which I wish to support at the present 
time is that, although in numerous cases in which 
the hyperemia stimulated is less marked and the 
objective clinical manifestations are not impres- 
sive, nevertheless, in so far as the ultimate bone 
changes are concerned, the rarefactive process 
may progress sufficiently to render the attach- 
ments of ligaments and tendons insecure. In 
other words, I am of the opinion that it is possible 
for the condition, which has been previously re- 
ferred to as the chronic stage of bone atrophy, to 
be reached without the acute stage having been 
noted. 

The change in the bone which is brought about 
by hyperemia, and which is recognized most 
easily by radiological examination, is, I believe, 
characterized by a reversion of the osseous struc- 
tures to a more primitive form (osteoblastema). 

Since the cartilage covering the bone ends, the 
ligamentous structures, and the tendons attached 
to the bones, has, in fact, the same embryologic 
origin, it is to be expected that similar reversion 
changes should occur in these structures. 

Owing to the fact that operative interference 
even for the purposes of obtaining tissue for biopsy 
is not justified or indicated in the great majority 
of cases in which localized post-traumatic osteo- 
porosis is present, no one has hitherto been in a 
position to make positive statements with regard 
to the actual changes which are commonly present. 
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a 


Fig. 2. 


H. H. Sprained ankle in December, 1936. Foot was placed in dangling padded plaster for 5 


months. a, Normal foot for comparison; b, marked halisteresis July, 1937; c, recalcification August 18, 
1937, following active movements and weight bearing, with crutches. 


In consequence of a diagnosis of tuberculous 
arthritis having been made in connection with a 
recent case, it was deemed advisable by Dr. 
James Shannon, under whose care the patient 
was being treated, to remove a small portion of 
the anterior border of the tibia at the ankle joint 
together with a small amount of attached capsule. 
Histological examination of the tissues so ob- 
tained proved useful, in the first place, because it 


proved the absence of tuberculosis and, in the 
second place, is of especial interest to us in that 
evidence of reversion of both bone and ligamen- 
tous tissue to an embryonal type is shown by the 
sections. 


H.H. No. 2806-37. Age, 12 years. Injury wasa twisted 

ankle while skiing in December, 1936. Patient walked on 
painful ankle for 1 month. Doctor diagnosed tuberculosis 
of ankle. Limb was placed in padded plaster, dangling, for 
5 months. 
’ First seen by us July, 1937. The foot was somewhat 
swollen and tender. X-ray examination was made, and 
marked diffuse osteoporosis was noted. Patient was dis- 
charged from hospital to return in 1 month. In the mean- 
time walked on ankle using crutches. Examination August 
23 showed slight diffused swelling about foot but no tender- 
ness. 

Limitation of movements of the foot and ankle-joint 
still present, though improved. 1: 1,000 old tuberculin 
examination negative. X-ray examination showed recalci- 
fication progressing. 

September 3, biopsy of left ankle. September 14 wound 
was Clean, sutures were removed. Patient continued to 
exercise foot and leg in bed until September 20 when he was 
allowed up. Further X-ray examination was made Sep- 
tember 20. He was discharged from hospital September 
28. Recent, October 17, 1937, report states that he is free 
from symptoms and disability. (Fig. 2, a,b,c, and Fig. 3.) 


Over a period of many years the author has 
had the opportunity of examining a comparatively 
large number of problem cases. These have been 
referred either by insurance companies, Work- 
men’s Compensation Commissions, or individuals 
who believed that adequate consideration of their 
disabilities had not been forthcoming. In a very 
large proportion of such cases the differences of 
opinion existing between the injured person and 
the body financially responsible have been due to 
the fact that although no obvious cause of dis- 
ability had- been noted upon examination, the 
victim has, nevertheless, found it difficult, or 
impossible, to carry on with his work. In by far 
the greater proportion of such cases the cause of 
disability has been found to be due to bone atro- 
phy. 

The following case exemplifies, I believe, the 
major thesis of this contribution. 

Mr. L. T., aged 35 years, was injured October 13, 1936, 
as the result of an accident in a mining shaft. He was 
treated by Dr. J. E. McArthur of Noranda, Quebec, for a 
fracture of both bones of the leg at the junction of the mid- 
dle with the lower third, complicated by a small compound 
injury. (Infection did not occur.) 

He was first seen by me January 20, 1937, at which time 
union of the bones had been found to have progressed 
satisfactorily; the wound was substantially healed. X-ray 
examination made February 22, that is a little more than 4 
months from the date of the accident, during most of 
which time the patient had been treated in padded plaster- 
of-Paris, showed the bones at the site of fracture to be in 
perfect position. The patient was, however, unable to bear 
any weight on account of pain in the foot. Later x-ray 
examination of the foot showed marked halisteresis, as 
shown in the illustration. 
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GURD: FUNCTIONAL DISABILITIES AFTER SIMPLE FRACTURE 


bone removed from anterior border of the ankle-joint, in 
case of H. H. Left, Low power, shows regressive changes in 


An unpadded walking plaster including the knee (of the 
Gurd (4) type) was applied, and by May 26 recalcification 
of the bones of the foot was proved to have taken place 
by x-ray examination, and weight bearing without plaster 
was commenced. By the end of June, although the limb 
was still somewhat weak, the man was able to return to 
somewhat protected work. (Fig. 4.) 

The results of treatment appear to prove 
that the process of both acute and chronic bone 
atrophy is reversible; the length of time required 
to bring about clinical cure is likely to be pro- 
longed for from 6 months to an even longer 
period. 

With reference to treatment, I believe that 
the most important memorandum is that pain 
should be avoided and, more particularly, that 
anything in the nature of forcible manipulation, 
either with or without an anesthetic, should be 
excluded. 

“In the case of the upper extremity, if further 
insult to the tissues is avoided the course is toward 
repair. The patient should be warned that no 
painful movements of any sort should be under- 
taken. I have employed both snugly fitting, un- 
padded plaster casts and physiotherapeutic meas- 
ures, especially hot bathing! at home. In the 
case of the lower extremity, I am convinced that 
the unpadded walking plaster cast, which is ap- 
plied after absolutely all interstitial edema has 
been disposed of, and to which a felt heel has been 
added, is the method of choice. If care is applied 
to remodel the foot, particularly with reference to 

'The application of heat, we believe, is primarily useful since it in- 


creases the local metabolic processes and consequently tends to render 


the blood circulation in the part inadequate and so to stimulate recalcifi- 
Cation. 


ligamentous tissue; right, high power, shows large mononu- 
clear cells and localized area of lymphoid and plasma cells 
infiltration. - 


overcoming pronation and flattening of both 
arches, and if the patient walks sufficiently, the 
results are satisfactory.” 

Although early active exercise has been, and is, 
successfully employed by but a small number of 
surgeons, in general I am convinced that absolute 
fixation of the fracture with functional activity of 
the extremity induced without movement of the 
joints in juxtaposition to the fracture is both 
more easily and more safely carried out. 

It must be clearly understood that massage 
when employed in the treatment of fractures does 
not include passive movement. Massage should 
be used, I believe, only for the effect upon the 
blood supply to the limb. Since, in the majority 
of cases in which massage would seem to be indi- 
cated, the local blood supply is excessive, the 


Fig. 4. L. T. Fracture of both bones of the leg, October 
13, 1936. .Roentgenogram, February 22, 1937, shows bone 
atrophy of all bones of the foot. Left, soundly healed frac- 
ture line; right, halisteresis of bones of foot. 
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effect of massage should be to stimulate the mus- 
cles to activity so that the available blood supply 
will be relatively exhausted. Under no circum- 
stances whatever should massage cause even the 
slightest amount of pain. 

Although forcible manipulation to re-establish 
joint movement may very occasionally serve a 
useful purpose, the author is of the opinion that, 
in general, the harm done by such manipulation 
enormously outweighs the usefulness obtained. 


SUMMARY 


The author brings forward the point of view 
that one of the most common causes for prolonga- 
tion of functional disability following simple frac- 
tures is due to bone atrophy associated as it is 
with regressive changes in tendons and ligaments. 
He is of the opinion that such atrophy is the result 
of hyperemia or a nimiety of blood supply to 
the part. 

The chief cause for persistence of hyperemia in 
the injured limb is repeated or continued irrita- 
tion at or about the site of fracture. 

The two main causes for continued irritation 
appeared to be operative: 

1. Inadequate fixation, i.e., (a) application of 
padding which shifts its position and permits 
movement with consequent stimuli; (b) a dan- 
gling limb. 

2. Too short a period of absolute fixation so 
that pain stimuli become operative after removal 


of support and attempted function of the unpro- 
tected member. 

The author has attempted to establish as his 
major thesis in the prevention of functional dis- 
abilities following simple fracture the principles 
of sufficiently long fixation together with the 
establishment of function as completely and at as 
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early a date as possible while the fracture line 
and joints in proximity remain at rest. 

a. In the case of the lower extremities, t].¢ 
major function is weight bearing; therefore, prv- 
tected weight bearing should be accomplishcd 
with as few days’ delay as possible. 

b. In the case of the upper extremities, the 
major function is delicacy of movement which, in 
turn, depends upon joint and tendon function, 
particularly of the fingers and thumb. Absolute 
fixation, therefore, of the fracture area with as 
great freedom as possible of the fingers is the 
desideratum par excellence. 
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TWO-PLANE DIRECTION FINDER FOR NAILING 
FRACTURES OF NECK OF FEMUR 


GILSON COLBY ENGEL, M.D., F.A.C.S., and HANS MAY, M.D., Philadelphia, Pennsylvania 


HEN Dr. Hans May and I, working 
on the service of Dr. George P. 
Muller at the Lankenau Hospital, 
began nailing fractures of the femur 
aiter the method of Smith-Petersen or Watson- 
Jones, several things impressed us that called for 
improvement: first, the difficulty in getting two- 
plane direction for the nail in its course through 
the neck of the femur; second, the extensive inci- 
sion, the cutting of muscles which involved bed 
immobilization for these elderly patients; third, 
the shock in these patients from a prolonged ex- 
tensive operation; and last, loss of function or 
poor return of function due to long immobilization. 
We began to search for a means to correct these 
bad features. The thought struck us that if we 
could have a perfect two-plane direction finder 
we could work through a small incision extra- 
articularly using the guiding wire after Johans- 
son to thread our nail upon. 


From the Lankenau Hospital, Service of Dr. George P. Muller. 

Presented in the Fracture Symposium, before the Clinical Con- 
gress of the American College of Surgeons, Chicago, October 
25-20, 1937. 


PLATE A 


With this in mind we got a clue from Kuent- 
scher, of the University of Kiel, who had utilized 
an aluminum plate with metal lines consisting of 
steel which would stand out under the x-ray. 
Using this idea of the lines and two different types 
of metal, we planned a two-plane direction finder 
which would give perfect two-plane position and 
which would contain tubes through which the 
Kirschner wire could be fed. 

The methods previously reported if simple 
were grossly inadequate for accuracy; if they were 
accurate they were too complicated and involved 
complicated technique. We, therefore, realized 
that any instrument to be worth while must con- 
tain two features—simplicity and accuracy. This 
was always kept in mind. 

By means of the direction finder which we 
received only about 3 weeks ago and which we 
have used on 2 patients, 73 and 76 years of 
age, we can do the whole operation through a 
small incision and can complete the operation in 
20 minutes. The incision is made only so large 
that the impacter, used at the end of the opera- 


PLATE B 


Fig. 1. Front view of the two-plane direction finder with pins for fastening. 
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Assembled instrument with fixing pins in place. 


tion, can be inserted (2inches). The patient 
is allowed to move his leg at once and is up in a 
chair 48 hours after operation. 

The instrument is composed of two plates made 
of aluminum in sector shape (Fig. 1). The one 
plate we designate as Plate A; the other as Plate 
B. Plate A has rows of steel dots wrap i, to Fig. 3. Anteroposterior view of femur with Plate A in 
the apex. T hrough the center is a hole m the long position. The arrow indicates the line of dots which are in 
axis through which a pin is placed to fix it to the __ line with the axis of the neck of the femur. 
femur. Plate B is similar in shape, with a slot 
passing through its center in the long axis almost As to the method of use of this direction finder, 
to the circumference. This slot which takes Plate the patient is first given spinal anesthesia and 
A when the two plates are at right angles toeach then placed on the fluoroscopic table with the 
other is reinforced on either side, and these rein- affected side near the edge of the table. The frac- 
forcing strips have holes through them in the long ture is then reduced under the fluoroscope by 
axis to take two pins to fix Plate B in the femur. means of the Leadbetter manipulation. The 
This plate also has converging rows of dots leg, finally put in extension abduction and slight 
toward the apex. In the long axis of this plate are internal rotation, is held there by an assistant. 
tubes underlying the rows of dots which will take The skin over and below the great trochanter is 
a Kirschner wire. prepared and the field of operation is draped. The 


.) 
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Fig. 4. Method of taking lateral roentgenogram of neck of the femur with Plate B 
in position. 
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Fig. 5. Lateral view of femur with Plate B in position 
and the wire introduced through the tube corresponding to 
the proper row of dots. 


lower point of the trochanter is palpated and the 
incision is made from this point down the lateral 
aspect of the thigh paralleling the femur for 2 
inches. The incision is carried down through skin, 
subcutaneous tissue, tensor fascia lata, vastus 
lateralis, to the bone through the periosteum. 


X-ray view with plate A 
in postition, 
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Plate A 


Fig. 7. Fig. 8. 
Fig. 7. Sketch which shows how calculation is made for 
proper length of nail. 
Fig. 8. Anterior view of an intracapsular fracture of the 
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Fig. 6. The Smith-Petersen nail is in place and the im- 
pacter is screwed onto the head of the nail. The neck im- 
pacter is set up against the lateral cortex of the femur so 
that a blow by hammer on the cap will impact nail and 
neck at the same time. 


There is practically no bleeding from this incision. 
The apex of Plate A is introduced into the incision 
with the plane parallel to the shaft of the femur 
pointing just a little upward into the notch formed 
by the junction of the shaft with the lower border of 
the great trochanter. Its pin is then inserted and 
driven into the cortex of the bone fixing Plate A in 
position. An anteroposterior x-ray plate is then 


Fig. o. 
neck of the femur after reduction and insertion of the 
Smith-Petersen nail. 
Fig. 9. Lateral view of same case as in Figure 8. 
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taken, and is developed in 2 minutes by placing 
it in a warm and concentrated developer (Fig. 3). 
The line of dots which are in line with the axis of 
the neck of the femur is selected for proper direc- 
tion in this plane. Plate B is slid over Plate A at 
right angles to it and swung over an arc until it 
overlies the selected row of dots in Plate A. 


AND OBSTETRICS 





Postoperative chart of patient shown in Figures 8 and 9. 


Plate B is then fixed in position by its two pins 
being introduced into the cortex of the femur. 
The pin of Plate A is then withdrawn and Plate 
A is removed by sliding it out of the slot in Plate 
B. A lateral roentgenogram is then taken with 
just Plate B in position (Fig. 4). Again the line 
is selected which is in proper direction to go 
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through the axis of the neck of the femur. As 
soon as this row of dots is selected a Kirschner 
wire is introduced into the tube corresponding to 
the row of dots and drilled into the neck to its 
head (Fig. 5). Plate B is then removed and its 
{wo pins are withdrawn, leaving only the Kirsch- 
ner wire in place in perfect position. The Smith- 
Petersen nail is then introduced over the wire and 
driven into the head. As the nail is partly in 
we impact the fragments with an impacter. This 
is exceedingly important (Fig. 6). 

As to selecting the length of nail, we take our 
first x-ray film of the fracture with Plate A in 
position. We know the actual length of Plate A 
and from this we get the length of the nail needed 
(Fig. 7). Actual length of Plate A is to the 
measured length of Plate A in x-ray film as X 
distance between lateral edge of femurand the head 
is to this same distance in the x-ray film. The 
wire is then withdrawn and about three skin 
sutures placed in the incision and a small dressing 
applied. Final check is made with an antero- 
posterior and a lateral plate for position (Figs. 8 
and g). The patient is up in a chair 48 hours 
after operation (Figs. 10 and 11). 

The points we would like to stress regarding 
this device are: (1) its real simplicity; (2) the 
accuracy of the method; (3) the small incision— 
no muscle cutting—no shock; (4) the short dura- 
tion of operation; (5) patient starts motion at 
once; (6) patient is up in chair after 48 hours; 
(7) no atrophy of disuse. 

We present this description of the instrument 
as a preliminary report. We feel that it will cut 
down still more the mortality in this type of 
fracture, first, by the simple, short, non-shocking 
operation, and, second, by making it possible to 
get the patient up early; we believe also that it 
improves the functional end-results by early 
motion. 


SUMMARY 


A description has been given of a two-plane 
direction finder to facilitate the introduction of 
wire into the femur neck in nailing intracapsular 
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Fig. 11. Same patient 2 days after operation. 


fractures after the Smith-Petersen 
Johansson methods. 
described in detail. 


and Sven 
The technique has been 
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FRACTURES OF THE BONES OF THE HAND 


HUBLEY R. OWEN, M.D., F.A.C.S., Philadelphia, Pennsylvania 


HE subject of this paper is not of my 
own selection. A discussion of fracture 
of any other bone would have been 
more welcome, my reason being that I 
have neither a controversial argument to present 
nor any new suggestion. The question of fracture 
of the metacarpals and phalanges may be timely 
as there are not only very few articles on the 
treatment of fractures of these bones but also I 
cannot recall a practical demonstration of the 
method of the treatment of fractures of the 
phalanges and metacarpals at any meeting of the 
Pennsylvania State Medical Society, the Ameri- 
can Medical Association, or the American College 
of Surgeons; nor can I remember a presentation 
of this subject being made at any meeting of our 
central or regional fracture groups. The treat- 
ment of fractures cannot be taught with any 
papers, essays, slides, or films. Practical demon- 
stration is the best method of proper instruction. 
Through the medium of intensive propaganda 
along educational lines the sequence of the treat- 
ment of a fracture of a long bone is fairly well 
established. First aid treatment has been duly 
emphasized and the subsequent methods of 
permanent dressings discussed at length. There 
has been no similar emphasis placed upon the 
treatment of fractures of the bones of the hand. 
The treatment of fractures of the bones of the 
hand has been ably described by McNealy and 
Lichtenstein with a report of 1,323 cases. This 


From the Hospital of the Woman’s Medical College of Penn- 
sylvania, Medical Division, Department Public Safety, and the 
Philadelphia General Hospital. 

Presented in the Symposium on Fractures, before the Clinical 
Congress of the American College of Surgeons, Chicago, October 
25-29, 1937. 
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Fig. 1. Mushroom fracture. 


paper was presented before the meeting of the 
Western Surgical Association in 1934 and was 
admirably discussed by Magnuson and Speed. 

Comparatively few articles dealing with frac- 
tures of the hand have been published. 

Fractures of the bones of the hand unless asso 
ciated with more serious injuries are usually 
treated in the out patient dispensary. If the per- 
sonnel of the out patient dispensary is under the 
direct supervision of one interested in and com- 
petent to treat fractures, the end-results will be 
satisfactory. Out patient dispensaries are not 
always properly supervised. The treatment of 
all fractures should be under the supervision of 
one directing head whether the injured be a ward 
or a dispensary patient. 

The mechanism of the hand is complex. Its 
usefulness depends upon the contour of the bony 
frame, the freedom of motion of the 15 involved 
joints, and the proper action of muscles and ten- 
dons. In some occupations ankylosis of one joint 
of a finger may impair the usefulness of the whole 
hand and seriously handicap the patient’s ability 
to pursue his livelihood. 

The treatment of fractures of long bones may, 
if I might use the expression, be more spectacular 
although of no greater importance. In teaching 
medical students we may have laid too much 
emphasis on the treatment of fractures of long 
bones to the neglect of the treatment of fractures 
of the hand. Far too often we find a tongue 


2 3 
Fig. 2. Fracture of distal phalanx—separation of frag 
ments. 
Fig. 3. Reduction. 
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Fig. 7. 


depressor used as a splint for all fractures of the 
phalanges and a roller bandage as a panacea for 
fractures of the metacarpals. 

Fractures of bones of the hand are not as fre- 
quently sustained by the personnel of the police 
and fire departments as one would expect. The 
police are warned in their first aid lectures of the 


OF THE HAND 


Fig. 8. 
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Fig. 4. Fracture of dorsal facet distal phalanx commonly 
called “baseball finger.”’ 

Fig. 5. Lewin “baseball finger” splint. 

Fig. 6. Treatment of fracture of middle phalanx—line 
of fracture proximal to insertion of flexor sublimis digi- 
torum. 

Fig. 7. Treatment of fracture of middle phalanx—line 
of fracture distal to insertion of flexor sublimis digitorum. 

Fig. 8. Compound fracture of middle phalanx caused by 
gunshot wound treated by débridement and wire extension 
through soft tissues of distal phalanx. 

Fig. 9. Showing treatment of fracture of proximal 
phalanx complicated by V-shaped deformity due to action 
of interosseous muscle on proximal phalanx and extension 
of the distal fragment by the lumbrical muscle. 


danger of striking a person with their fists. This 
special emphasis is stressed to prevent the lacer- 
ated wound of the knuckle caused by a tooth cut. 
Complications and sequele following this type 
of injury are well recognized. 

The most common cause of compound fracture 
of the metacarpals and phalanges occurring in the 
police department is gunshot wound. 

To evaluate properly the deformity of any 
fracture one should be familiar with the action of 
the muscles controlling the fragments. This does 
not necessarily mean that all fractures, even 
though sustained at the same level with regard 
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Fig. to. Showing ‘‘cock-up” position of hand. Traction 
applied for fracture of phalanx. 


to the origin or insertion of muscles, are followed 
by the same deformity of fragments. The direc- 
tion of the force causing the fracture may in- 
fluence to a considerable extent the resulting 
position of the fragments. 

A frequent type of fracture of the distal pha- 
lanx is the ‘“ mushroom”’ fracture—a comminuted 
fracture caused by a blow or crush of the distal 
phalanx of the finger, often associated with a 
hematoma beneath the nail (Fig. 1). The patient 
presents himself with symptoms of a swollen, 
painful finger. The hemorrhage beneath the nail 
is recognized and the blood is evacuated. The 
fracture may be overlooked. The patient may be 
allowed to resume his work in a few days but 
returns to the surgeon shortly afterward because 
of continued pain and tenderness. An x-ray pic- 
ture may then reveal the fracture. It is impera- 
tive, especially in industrial cases, to roentgeno- 
graph all injuries of this character. 

A fracture through the midportion of the distal 


phalanx may be associated with separation of the 
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Fig. 12. Pathological fracture of proximal phalanx, fourth 
finger through bone cyst. 


Fig. 11. Pathological fracture through area of osteo- 
myelitis, middle phalanx, index finger. 


fragments. The distal fragment may be easily 
restored and held in contact with the proximal 
fragment if reduction is made immediately. Sub- 
sequent displacement is rather unlikely (Figs. 
2 and 3). 

A simple fracture of the distal phalanx may be 
treated with the use of a wooden tongue depressor 
as a splint. 

Whereas Smith and Rider have shown that the 
average time for bony healing of the complete 
phalangeal fracture is approximately 5 months, 
yet one naturally does not keep these fractures at 
rest for this length of time. Immobilization on a 
splint for 10 days or 2 weeks suffices. 


Fig. 13. Pathological fracture through bone cyst of 
proximal phalanx of fifth finger. 
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Fig. 14. Transverse fracture of distal end of third metacarpal caused by blow with fist. 


A compound fracture of the distal phalanx is 
treated by débridement. Removal of the nail 


must depend upon the degree of devitalization of 
soft tissues and the amount of remaining attach- 
ment of the nail. If the soft tissues are badly de- 
vitalized and the nail practically detached, it 


should be removed. If the nail is still attached to 
fairly healthy soft tissues it may be retained, 
thereby serving as a partial splint. 

In compound fracture of the distal phalanx 
necrosis of the detached fragment may ensue. 

The most difficult fracture of the distal phalanx 
to treat is the so called ‘baseball finger.”’ In this 
type of fracture the posterior articular facet is 
detached by the pull of the extensor tendon. 
Failure to correct this deformity may result in 
the “drooping” finger causing impairment of 
motion. Fracture of this type should be kept at 
rest on a splint with the distal phalanx in hyper- 
extension for at least 4 to 6 weeks (Figs. 4 
and 5). 

In the treatment of fractures of the middle 
phalanx one should consider the insertion of the 
tendon of the flexor sublimis digitorum regarding 
the line of fracture. If the line of fracture occurs 
proximal to the insertion of the tendon the result- 
ing deformity may be readily corrected with a 
straight dorsal splint, the finger being held in 
extension (Fig. 6). 

If the fracture occurs distal to the insertion of 
the sublimis tendon the deformity is more readily 


corrected with the finger held in flexion (Fig. 7). 
After 10 days at rest, active motion of the finger 
may be employed at the time of each dressing. 
The splint should not be permanently removed 
for 3 weeks. 

One should never attempt to elicit crepitus to 
make a diagnosis of a fracture of a phalanx. This 
rule applies to a fracture of any other bone of the 











Fig. 15. Transverse fracture of metacarpal showing 
action of interosseous muscle. 
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Fig. 16. Soft tissue traction for fracture of metacarpal. 


skeleton. Attempting to elicit crepitus may dis- 
turb the position of the fragments—disturb a 
favorable position of the fragments—and render 
the treatment far more difficult. 

A compound fracture of the middle phalanx 
associated with devitalization of soft tissues may 
require débridement and soft tissue or skeletal 
traction. Traction is also employed in the treat- 
ment of interarticular fracture, the line of frac- 
ture extending either into the joint between the 
midphalanx and distal phalanx or between the 
midphalanx and proximal phalanx (Fig. 8). 

Soft tissue traction cannot be applied to the 
distal phalanx. In the treatment of fractures of 
the middle phalanx requiring traction one em- 
ploys traction utilizing a strand of silkworm gut 
or wire through the soft tissues of the distal 
phalanx or skeletal traction with wire or pin 
through the bone itself. We prefer either of the 
above methods to traction with wire passed 
through the finger nail. 

Fracture of the proximal phalanx may be com- 
plicated by a V-shaped deformity due to the 


action of the interosseus muscle on the proximal 
phalanx and extension of the distal fragment by 


the lumbricale. This fracture should be im- 
mobilized with the finger held in flexion (Fig. 9). 

When traction is applied to fracture of any 
phalanx, the hand must be held in the ‘‘cock-up” 
position. If traction is applied with the finger or 
fingers in complete extension there is an im- 


Fig. 17. Metzler apparatus for skeletal traction. 


balance of muscle pull which may result jn 
malalinement of the finger (Fig. 10). 

Pathological fractures of phalanges are not 
frequent. Such fractures may complicate ostev- 
myelitis, bone cysts, or other pathological lesions 
of bone (Figs. 11, 12, and 13). 

Fractures of the metacarpals are either trans- 
verse or oblique. The transverse fracture occurs 
at the distal end of the metacarpal bone just 
proximal to the head. This injury is usually 
caused by a blow with the fist. Unless the exist- 
ing deformity is corrected, obliteration of the 
knuckle may ensue. The fracture should be 
reduced under anesthesia. A straight dorsal 
splint may suffice, but if the deformity tends to 
recur traction is imperative. This type of frac- 
ture, as well as the transverse or oblique fracture 
through the middle of the metacarpal, may be 
erroneously treated by flexion of the hand over a 
roller bandage, a position which aggravates the 
existing deformity (Figs. 14 and 15). 

If the fragments of a fracture of one or more of 
the 4 inner metacarpals cannot be retained by a 
posterior splint, traction on the phalanges may 
be employed. Soft tissue traction is adequate in 
the majority of cases. Traction may be applied 
by one of 4 methods: lateral and circular strips of 
adhesive plaster; a narrow bandage or tape fas- 
tened to the finger with Sinclair’s glue or paste; 
silkworm gut or wire passed through the nail; or 
skeletal traction applied by means of a Mock 
finger caliper or stainless steel pin. 

In the application of soft tissue traction the 
distal phalanx must be protected; otherwise, 
excessive pressure over the finger nail causes pain 
or may cause sloughing of the soft tissues. 

There are many types of splints on the market 
for the application of skeletal traction. Most of 
these splints are cumbersome and expensive. An 
adequate fixation splint may be made with 
plaster-of-Paris incorporating the forearm (Figs. 
16, 17, and 18). 

Fractures of the first metacarpal involve either 


Fig. 18. Metzler apparatus for skeletal traction. 
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Fig. 19. Lewin Stern thumb splint. 


the shaft or the base of the thumb. Fracture of 
the shaft of the first metacarpal is not a frequent 
injury and when incurred is due to direct violence. 
This type of fracture is given treatment similar 
to that of fracture of a phalanx rather than to a 
fracture of one of the 4 inner metacarpals. The 
thumb is immobilized in adduction and partial 
flexion or in the grasping position. Such position 
may be maintained by the application of a light 
plaster-of-Paris cast to the wrist and thumb. 

Comminuted fracture of the shaft of the first 
metacarpal may require traction—either soft 
tissue or skeletal. Traction must be applied so 
as to maintain flexion in adduction of the thumb. 

The more common type of fracture of the first 
metacarpal is fracture of the base of the thumb 
which may be an impacted fracture not involving 
the articular surface or an oblique fracture in 
which the line of fracture extends through the 
base of the thumb, the so called Bennett’s frac- 
ture. The distal fragment tends to be thrown 
upward and backward. There is usually posterior 
and outward bowing. 

There is acute wincing tenderness in the ana- 
tomical snuffbox. It is imperative to make a 
prompt diagnosis as failure to do so may result in 
marked disability of the thumb. Treatment of 
fracture of the base of the first metacarpal con- 
sists in reduction under general anesthesia. Re- 
duction is accomplished by traction and hyper- 


Fig. 20. Treatment of Bennett’s fracture. 
soft tissue traction with thumb in abduction. 


Cast and 
abduction. The position of the fragments is 
maintained by a plaster-of-Paris cast including 
the wrist and thumb. The position of the thumb 
is held in hyperabduction. The fracture is im- 
mobilized for 3 weeks at the end of which time 
the thumb may be held in abduction by adhesive 
plaster. The adhesive plaster should not be 
removed for an additional 2 weeks (Figs. 19 and 
20). 
CONCLUSION 

Kanavel has stressed the anatomy of the hand 
with regard to the treatment of infections. The 
anatomy of the hand should also be stressed in 
the treatment of fractures of the phalanges and 
metacarpals. 

The treatment of fractures of bones of the 
hand has not received the proper emphasis. 
There should be at future meetings of national, 
state, and county societies practical demonstra- 
tions of the treatment of fractures of bones of the 
hand similar to those on the subject of fractures 
of long bone. 

The proper supervision of the treatment of 
fractures of the bones of the hand is a responsi- 
bility of the chief of the fracture service. 

An assistant surgeon, experienced in the treat- 
ment of fractures, should direct such treatment 
in the out patient dispensary. 

Note.—Figs. 11, 12, and 13—courtesy of Dr. Paul A. 
Bishop, X-ray Department, Pennsylvania Hospital, Phila- 
delphia. 
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FRACTURES OF BOTH BONES OF THE FOREARM 
EXCLUDING THOSE AT THE ELBOW JOINT 
AND WRIST JOINT 


W. B. CARRELL, M.D., F.A.C.S., Dallas, Texas 


RACTURES of both bones in the fore- 

arm result usually from direct violence and 

may occur at any level between the elbow 

and wrist. Those in the upper half of the 
forearm covered by heavy muscular structures 
are more difficult to reduce, but fortunately will 
unite with good function even though reduction 
is not good. Those in the lower third require a 
more accurate contact for assurance of union, but 
here reduction is more easily accomplished. 

Much of the deformity present is due to the 
initial trauma, but after the break there is faulty 
muscular balance producing rotation, deviation, 
and shortening. It is confusing to attempt in each 
fracture a complete analysis of the various muscles 
affecting the position, because with one notable 
exception manipulation and traction without re- 
gard to them will overcome their harmful in- 
fluence. The exception relates to the rotation 
deformity caused by unopposed pull of the pro- 
nator teres when the radius is broken at a certain 
location. A working formula is that a position of 
supination should be imposed if the radial frac- 
ture is above the pronator teres insertion. In all 
other locations midpronation is desirable. Com- 
plete pronation is never indicated. Rotation to 
the desired position should be done before coaptat- 
ing the fragments; otherwise the rotation is not 
under control. 

Complications of nerve and circulatory damage 
are not as frequent as in some other regions of the 
upper extremity, but every case should be ex- 
amined specifically for this before treatment is 
started. Roentgenograms are routinely made in 
two planes. Most fractures of both bones in the 
forearm except in small children can be properly 
prepared for reduction by meansof local anesthesia 
injected directly between the fragments. 

The usual method of treatment for fractures so 
easily palpated as are both bones of the forearm, 
should on the whole give reasonably good results, 
but observation in the author’s experience does 
not warrant this assumption. 


Presented in the Fracture Symposium, before the Clinical Con- 
gress of the American College of Surgeons, Chicago, October 
25-20, 1937. 
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In the study of 100 cases of unsatisfactory 
progress in fractures of both bones of the forearm, 
some interesting conclusions are reached. These 
cases were private patients either treated pri- 
marily in our clinic, or sent in from 2 weeks to 
several months after the injury because the 
progress was not satisfactory. In the analysis of 
this group it was found that approximately 40 
per cent had not been well reduced. The bones 
were not in good alinement, or the contact was so 
poor that a satisfactory result could not be ex- 
pected. In 30 per cent the original reduction had 
seemed fair, but the splinting was inadequate to 
maintain reduction and a resulting angulation or 
displacement had occurred. In 20 per cent there 
had been good reduction followed by good splint- 
ing, but the splints had been removed too early, 
with a secondary angulation and in some in- 
stances non-union. In 10 per cent there were 
fractures with extensive trauma, extreme commi- 
nution, etc., and a poor result was inevitable. The 
obvious questions which arise from these sta- 
tistics are: (1) what constitutes a satisfactory 
reduction? (2) what type of splinting is best suited 
to maintain’ a good reduction? (3) how long 
should the splints be worn? 


ESSENTIALS IN A SATISFACTORY REDUCTION 


By manipulation and traction, one should get 
an acceptable position in 70 per cent of cases; 10 
to 15 per cent will require open reduction. Aline- 
ment in longitudinal direction and rotation should 
be restored completely or with only a few degrees 
of fault, whether the fracture is in the upper, 
middle, or lower third. Apposition cannot be 
accurately obtained in all cases, although it is 
desirable and influences greatly the early consoli- 
dation of the fracture. The requirement for se- 
curing better contact in repeated manipulations 
or open reduction, may outweigh in harmful in- 
fluences the slow union incident to poor apposi- 
tion. It is, therefore, a matter of judgment to 
make the final decision between acceptable and 
unacceptable positions. It is of some consequence 
that in the lower third the radius has a greater 
functional value and should receive more atten- 



































Fig. 2. 


Fig. 1. Forearm stand. a. Finger grasp, position of rotation controlled by 
bar, c; a and ¢ are detachable through split at end of pipe, 6, which is remov- 
able from d and cross arm s for sterilization. Counter pressure elongated 
tongue /: extends to elbow and is detachable from horseshoe g. Horseshoe on 
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arm and prevents arm from crawling under / when traction is applied. 
Fig. 2. Patient sitting or lying on table, forearm in controlled position. 
Fig. 3. Sugar tong plaster is applied (felt on condyles) direct to skin to fix 


elbow. 
Fig. 1. 


tion in the restoration of position. In the upper 
forearm the ulna has a greater functional value 
and should, therefore, be accorded more con- 
sideration in reduction. In the middle of the fore- 
arm the bones are of equal importance. In 
oblique or comminuted fractures, slight over- 
lapping may even allow a greater surface contact. 
The traction necessary to restore alinement will 
usually be adequate for apposition. The frag- 
ments in transverse and slightly oblique fractures 
may become separated by muscle planes and defy 
reduction by the usual methods. In such cases 
one bone can usually be gotten into position and 
the other may be improved by inserting a small 
lever or pry pin as designed by Thomson. Over- 
lapping of the radius in the lower third, even with 
good position in the ulna, is not acceptable for 
transverse fractures. A contact of 1% to % under 
the same conditions is preferable to open reduc- 
tion. In the author’s experience with this type, 
approximately 10 per cent have required open 


reduction. Including the middle and upper end 
of the forearm, 15 per cent have been operated 
upon. These figures applied to early cases of our 
own, and the decision to open was based upon our 
failure to get a good contact in the major fracture. 
Also, it was done in the knowledge that a tech- 
nique used for fastening the fragments in accu- 
rate compression is simple in execution and almost 
certain for union. Fragments held in accurate 
contact with compression will not unite as rapidly 
as the same position by closed methods; however, 
union is much more rapid than a fracture in fair 
to poor position treated by closed method. 


REQUIREMENTS OF GOOD SPLINTING 


After the fracture has been reduced to an 
acceptable degree, provision must be made that 
splints can be applied without shifting or moving 
the forearm and allowing displacement of frag- 
ments. .The elbow and the wrist should be im- 
mobilized and the metacarpophalangeal joints 
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Fig. 4. a. The plaster slab has been placed on back of 
hand, forearm, and arm; b, the anterior felt pad is in place. 


left perfectly free. Manufactured splints rarely fit 
with sufficient accuracy to hold the position. 
Wooden splints padded and slightly wider than 
the forearm are used by many, but are difficult 
to keep at good tension and in the observation of 
the author have not prevented deviation of the 
ulna in a posteromedial direction. Circular plas- 
ters have been used, but should be condemned 
for general use, because of the danger from swell- 
ing and circulatory damage. The application of 
plaster splints, well applied, meets the require- 
ment of good fixation with controlled tension and 
freedom from circulatory damage. 


METHOD OF FIXATION 


With the forearm held in a mechanical appli- 
ance as shown in Figure 1, which is original only 
in some features,' a fixed position is maintained 
which is superior to the most careful holding by 
an assistant. Increased traction, supination, and 


1 The principle is old, and several forms of apparatus are in use. Prof. 
Zeno of Argentina recently demonstrated a similar stand. 
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Fig. 5. Bandage has been applied. san 
Fig. 6. The anterior plaster slab c completes fixation. 


pronation to any degree, are under complete con- 
trol. When the position has been accepted and 
confirmed by roentgenogram, then the dressing 
is deliberately applied. The elbow, which is at 
right angle, is first fixed with a sugar tong splint. 
This extends to within 2 or 3 inches of the axilla; 
no padding is used on the arm except a felt over 
the condyles and olecranon. This sugar tong is 
bandaged smoothly to the arm. After placing a 
small felt over styloids, a broad slab of plaster, 
wet, is applied to the back of the hand, wrist, and 
forearm and, bending at the elbow, extends up 
the back of the arm over the bandaged sugar tong 
splint which has just been applied. This wet 
plaster is molded smoothly to the posterior, 
medial, and lateral surfaces of the forearm. Before 
bandaging to the forearm a strip of soft, piano 
felt is placed on the palm, anterior surface of the 
forearm, and beyond the bend of the elbow. The 
wet plaster on the back of the forearm, which has 
no padding, is then bandaged over the padded 
anterior surface, and the smooth approximation 
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Fig. 7 a. Fig. 7 b. 


Fig. 7. H.S. a, Malunion with pronation and deformity; 
b, lower fragment rotated and fixed with screw; c, 2 months 
after operation. 

Fig. 8. B.E.S. Comminuted fragments usually approxi- 
mate well with light traction; skeletal fixation is not re- 
quired. 


is made. Another plaster splint is now applied to 
the anterior surface, extending from just proximal 
to the metacarpophalangeal joint over the palm, 
anterior surface of forearm, and up the anterior 
surface of arm. This plaster splint is wide enough 
slightly to overlap the posterior splint on the two 
sides. It is bandaged in position. Slight in- 
terosseous grooving of plaster with a small pipe, 
as suggested by Boehler, makes the fit more 
accurate. When the plaster sets, the arm is re- 
leased from the apparatus and the upper arm 
section smoothed off with additional bandage. 


INDICATIONS FOR EXTENSION 


When both bones are badly comminuted some 
extension is necessary to maintain good aline- 
ment. In oblique fractures it is sometimes neces- 
sary to maintain extension to prevent the frag- 
ments sliding off into deformity. In occasional 
cases with transverse fractures one is able to get 
what appears a fair contact in two views, and yet 
the reduction may be very unstable. A slight 
extension is beneficial in this type. Extension 
when advisable may be carried out either by 
weight and pulley methods, when the patient has 
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Fig. 9. F.C. a, Common type of fracture deformity; b, radius most important in 
this region; fault in ulna will not interfere with function. 


the arm in bed traction, or it may be done in 
combination with plaster fixation method. The 
latter is more efficient. For moderate traction, 
the method just described can be applied so 
accurately that some degree of traction is 


maintained without the aid of Kirschner wires. 
For more positive traction, and especially indi- 
cated where, in addition to the forearm fracture, 


there is a fracture in the humerus, it is best to 
place a wire through the ulna about 2 inches 
distal to the olecranon, and another, either 
through the lower end of the radius and ulna or 
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Fig. 10. V.Y. a, Unstable transverse type of fracture; b, 
position secured by skeletal fixation. 


through the medial three metacarpal bones. With 
the wires in place, the plaster can be applied in 
the usual manner, incorporating the wires, and 
thus maintaining a fixed traction when the plaster 
hardens. Before the plaster sets the patient is 
placed in bed, with a spreader on the distal wire, 
and suspension for the necessary traction. In 
the series of unsatisfactory results studied, the 
author was impressed with the slow union which 
occurred in several patients treated by traction. 
It should be recognized that very little traction is 
needed in the forearm, because even without wires 


'} 


Fig. 11. J.V. Good splinting with traction badly com- 
minuted. Compound fractures permit more satisfactory 
reconstruction later. 





CARRELL: FRACTURES OF BOTH BONES OF THE FOREARM 


Cc 


_ Fig. 12. W.E.W. a, Fracture with deformity; b, distraction excessive by plaster 
fixation; c, same in delayed union 2 months after injury. 


the bones may be put up with too much distrac- 
tion and consequently delayed union. Rarely 
should fixed traction be used except in fractures 
of the forearm, complicated by fracture in the 
humerus, or in compound fractures of the fore- 
arm which are badly comminuted and in which 
splintage must be disturbed for dressings. 


LENGTH OF TIME SPLINTS SHOULD BE WORN 


Fractures about the middle and lower third of 
the forearm unite very slowly. Fixation should be 
maintained until the union is firm. In adults 60 
to go days is the average period. Removal of 
splints when the callus is soft seems in our section 
of the country to be a common error. With early 
removal there is a gradual angulation, and re- 
molding at this late stage may endanger final 
union. Removal of the complete fixation and 
substitution of a light forearm splint is likewise 
hazardous. In the full fixation a patient is en- 
couraged to use the shoulder, fingers, and thumb 
freely, carrying out daily every motion of these 
joints and working in so far as feasible with the 
handicap of splinting. 


CONCLUSION 


The author, through observation of many poor 
results, has learned that the common errors are 


inadequate reduction, imperfect fixation, and 
removal of splints too early. These errors account 
for approximately 90 per cent of poor results. 
With careful reduction accomplished by ma- 
nipulation combined with traction, a satisfactory 
alinement should be secured in all cases. A fair 
reduction should be had in the preferable bone, 
depending upon its location, and an acceptable 
position in the other. If this position is main- 
tained by a controlled mechanical appliance as 
simple as the one illustrated, then proper plaster 
splinting can be fitted to the forearm in such a 
manner that it will hold the fragments as they 
have been reduced and will not compress the 
forearm unduly. Very few fractures need any 
supplementary traction, either fixed in the plaster 
through pins or otherwise. Open reduction should 
be very seldom required, but with definite indi- 
cations should be done. The apparatus described 
is so constructed that it is an ideal sterilizable 
unit for maintaining position in operations on the 
forearm. Fifteen per cent of early cases have 
required open reduction but the percentage is 
apparently decreasing with better closed methods. 
There will always be a necessity for open re- 
duction in planning treatment 2 or 3 weeks after 
the injury, when the fragments are frozen in 
deformity. 





SYMPOSIUM ON CANCER 


CORRELATION OF BODY SEGMENTAL TEMPERATURE 
AND ITS RELATION TO THE LOCATION OF 
CARCINOMATOUS METASTASIS 


Clinical Observations and Response to Methods of Refrigeration 


TEMPLE FAY, B.S., M.D., F.A.C.S., and GEORGE C. HENNY, M.S., M.D., 
Philadelphia, Pennsylvania 


N 1932, our clinic' was engaged in the study 
of body temperatures from the standpoint of 
neurological segments or dermatomeres (Fig. 
1). The purpose was primarily to ascertain 

if tumors or lesions of the spinal cord produced 
characteristic changes of surface temperatures in 
the dermatomeres, at or below the level of the 
lesion. 

Irritation, heat, and pain produce hyperemia in 
the segmental area of stimulation. Conversely, 
cold produces vasoconstriction and ischemia, in 
the same neurological reflex arc (Fig. 2). 

Much time was devoted to the perfection of a 
thermocouple and galvanometer that would be 
sufficiently sensitive to give accurate readings to 
within 0.36 degrees Fahrenheit (0.2 degrees Cen- 
tigrade). Studies?on normal patients revealed that 
when the body area was divided into its neuro- 
logical dermatomeres according to nerve roots and 
segments of the spinal cord, the segments over- 
lying the breast area (fourth and fifth thoracic) 
in both male and female, showed consistently 
higher temperatures than the adjacent segments 
above or below. 

On the other hand, as might be expected, the 
segments supplying the extremities (sixth cer- 
vical to second thoracic and second lumbar to 
first sacral) fell far below other areas of the 
body, under usual environmental temperatures. 
With the exception of the breast segments, 
the areas of the trunk maintained a fairly 
uniform level. The head and neck showed con- 
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sistently higher temperatures than the rest of the 
body. The average, normal, surface body tem- 
perature was found to be 6.3 degrees Fahrenheit 
(3.5 degrees Centigrade) lower than that of the 
mouth. The temperature of the distal portion of 
the extremities, however, fell from 12 degrees 
Fahrenheit (6.7 degrees Centigrade) to 20 degrees 
Fahrenheit (11.1 degrees Centigrade) below the 
normal mouth readings in certain instances, and 
from 0.18 degrees Fahrenheit (0.1 degrees Centi- 
grade) to 8.3 degrees Fahrenheit (4.6 degrees 
Centigrade) in the male normal control group 
(Fig. 3). 


TEMPERATURE AND GROWTH 


It is universally recognized that temperature 
has a direct influence on growth in all forms of 
cellular life and that in seeds and eggs, particu- 
larly, a certain range of “critical temperature’’ is 
required to activate the normally fertilized single 
cell. 

One of us (Fay) began a close investigation 
into this factor, as it might apply to the problem 
of abnormal cell growth and activity in the human 
body. 

When the body segmental areas were divided 
into the high and low temperature fields, a striking 
correlation appeared to exist between the location 
of rapidly growing types of metastatic malignancy 
and the segmental areas of relatively high surface 
temperatures. The locations favoring metastatic 
growth fell almost entirely within the segmental 
areas of highest body temperature, whereas it 
was extremely rare to find records of such lesions 
in the distal portions of the extremities, where the 
segmental temperatures are lowest, even though 
metastatic tumors were shown to be widespread 
and, in certain instances, undoubtedly blood- 
borne. 
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Fig. 1. The human segmental dermatomere pattern as it arises and ultimately becomes 


differentiated. 


In order to appreciate the definite relationship and sequence of these seg- 


ments, the human being must be placed in a position similar to that assumed by the 
alligator, with thumbs and toes pointing upward and with the oral and anal openings of 


the ; gut tube representing the two extremes of segmentation of the organism. 
William Wood & Co. From Purves-Stewart.) 


Recognizing this factor to be only one among 
a host of other equally important considerations, 
a search of the literature was made to determine 
what information was available on this point. 

It was disappointing to find no reference in the 
literature as to the influence of diminished and 


SEGMENTATION 
OF VASCULAR TREE. 


SEGMENTATION 
OF CORD. 


SEGMENTATION 
OF SKIN. 


Fig. 2. Segmental pain and temperature arc representing 
local cord responses to the principles of irritation and 
counterirritation produced by pain and the extremes of 
heat and cold. This neurological arc is the most primitive 
unit of the sensory system and still retains its original 
segmental plan for dermatomeres of the skin, segmentation 
of the tubes, and branches of the vascular system as well 
as the visceral gut tube and its many visceral organ pro- 
liferations. Hyperemic and ischemic responses follow the 
segmental influences arising in the various components of 
the reflex arc, 


(Courtesy 


subnormal temperatures upon malignant cell 
growth. Although much has been done in the 
field of hyperthermia, clinical and pathological 
studies on tissue response to the principle of 
“refrigeration” are conspicuous by their absence. 
Examples of arresting growth and preserving food 
stuffs, through sustained measures of induced low 
temperatures, are so common in our agricultural, 








SKIN "SURFACE TEMPERATURES, 27 NORMAL MALES. 
ADJUSTED TO A ROOM TEMPERATURE OF 75 F. 














Composite graph indicating various segmental 


Fig. 3. 
temperatures in 27 normal males. The range of variation 
in the group is denoted by the broken line—the average for 
the group by the solid line. Note the definite peak of tem- 
perature curve in the fourth thoracic segment supplying 
the breast, even in the male. In the female the curve is 
higher and more variable depending upon the age of the 
patient and the sexual function of the gland. Favorable 
sites for metastatic malignancy lie near or above the base 
body line. Segmental temperatures in the extremities are 
obviously lower with the exception of the area of the knees. 
These areas appear to be “unfavorable” for the location of 
metastatic carcinomatous cell growth. 





SURGERY, GYNECOLOGY AND OBSTETRICS 











\ 


a b c d 


Fig. 4. Hollow instruments devised for application to 
the area of tumor involvement. Solutions at various regu- 
lated temperature levels may circulate within the hollow 
instrument and thus influence the local temperature of the 
part adjacent to its surface. a, Vaginal cup designed for 
application about the cervix. b, Vaginal bomb designed 
for insertion into the eroded cavity produced by the 
tumor. c, Hollow knife blade designed for application be- 
neath surface lesions, such as the breast, or for deep im- 
plantation into lesions of the soft tissues and the brain. d, 
Hollow pin designed for introduction into deep tumor 
masses involving the long bones and accessible surfaces 
where the instrument can be inserted through the growth 
itself, permitting return of circulation directly through the 
opposite side of the part involved. (Note-—The sharp metal 
point is removable and fitted to a nipple capable of accom- 
modating the rubber tube used to return solution. Various 
lengths and shapes of instrument may be required.) 


industrial, and economic life that they need no 
mention. The ice-box or refrigerator serves this 
purpose in every home. The fact that the ferti- 
lized hen’s egg lies dormant as a single cell until 
activated alone by the influence of a “critical’’ 
temperature around 103 degrees Fahrenheit (39.4 
degrees Centigrade) is worthy of far deeper con- 
sideration than would appear at first glance. The 
knowledge that we may prevent this event by 
cold storage, or determine its initiation by con- 
trolled means of incubation, places temperature as 
the prime factor of consideration. 

The striking fact remains that temperature, 
alone, is required to bring into existence, activa- 
tion of the rapid embryological cellular division 


Fig. 5. Coil devised for refrigeration of accessible areas 
of cranial metastasis. 


that in the instance of the egg, follows normally 
differentiated patterns, if allowed to persist. 

Certain important factors concerned with plant 
and agricultural growth, aside from the great 
seasonal influence of temperatures, are worthy of 
consideration in the hope that they may shed 
further light on the means of dealing with human 
cell response. 

Given intense sunlight and sustained low tem- 
peratures, adaptable plants (moisture and proper 
nourishment being considered adequate) tend to 
come slowly toa stunted maturity (viz., mountain 
vegetation above the so-called ‘‘timber-line’’). 
Conversely, darkness and sustained abnormally 
high temperatures give rise to overgrowth and 
delayed maturity (viz., plants or tubers in a warm 
cellar). When sunlight is combined with optimal 
temperatures (moisture and nourishment being 
adequate), the combined effect favors both growth 
and maturity (viz., tropical or hothouse vege- 
tation). 

Again, a suggestive analogy appears in the clin- 
ical history of certain types of malignancy. The 
slower growing, more mature forms of squamous 
carcinoma of the exposed hands, where tempera- 
ture is lowest and sunlight exposure greatest, are 
in distinct contrast to the more rapid activity of 
squamous carcinoma of the cervix, where a tem- 
perature of from 1 to 3 degrees Fahrenheit above 
the mouth normal exists, and a complete absence 
of light prevails. 


SCOPE OF INVESTIGATION 


The purpose of this presentation is to submit 
a preliminary report on the steps which have been 
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Fig. 6. Case 1. K. L. Squamous carcinoma cervix 
grade IV with massive pelvic extension. Original cooling 
apparatus devised to maintain constant temperature 50 
degrees Fahrenheit in the vaginal bomb. Water reservoir 
allows constant flow of fluid through ice coil and regulation 
of flow adjusted to give temperature 50 degrees Fahrenheit 
to fluid returning from the vaginal bomb. Relief of pain and 
general improvement of physical state followed 5 weeks of 
constant irrigation. 


taken to establish whether in approaching the 
problem from this new point of view, the factors 
aforementioned are merely a coincidence, or 
whether there may exist, as elsewhere, a signifi- 
cant correlation between critical temperatures 
and growth. 

With the encouragement of Dr. James Ewing 
and the assistance of a grant from the Inter- 
national Cancer Research Foundation, Donner 
Fund, the following lines of investigation have 
been undertaken. 

1. Thermocouple readings of body surface seg- 
ments and visceral organs have been taken to 
establish a normal controlled group to serve as 
the base line for comparison with the pathological 
material under study. 

2. Thermocouple and temperature studies in 
the region of malignant tumor masses have been 
carried out. Where these areas of cellular activity 
were accessible, apparatus has been devised to 
modify the local temperature in and about the 
area of the lesion, over extended periods of time. 

3. Comparative biopsy studies of tissue of ma- 
lignant growth, before and after treatment by 
methods of refrigeration, have been undertaken 
under the direction of Dr. Lawrence Smith, pro- 
fessor of pathology. 

4. Clinical response of the patient to factors 
concerned with pain, weight, rapidity of progress 
of malignant mass, and evidence of metastatic 
activity have been noted, before, during, and after 
treatment designed to lower local temperature. 
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Fig. 7. Case 1. K. L. Skin temperature chart showing 
prominence of surface temperatures in the dermatomeres 
concerned with the breast segments as well as definite 
and marked rise in the twelfth thoracic segment in the 
visceral pelvic zone. Carcinoma of the cervix with pelvic 
extension. 


5. Studies are now under way to determine 
whether certain temperatures may not be “crit- 
ical” in the development of the normal cell ac- 
tivity (e.g., fertilized eggs and seeds) with obser- 
vations directed toward the influence of ‘‘sub- 
critical” temperatures and refrigeration on ma- 
turity and rapidity of growth. 

6. Tissue culture of the normal and patho- 
logical human tissue is now being carried out 
under the direction of Dr. Lawrence Smith by 
Miss Lillian Sherman, according to George and 
Margaret Gey’s technique. 

7. Response of normal and pathological tissue 
cultures to “critical” and ‘‘subcritical” tempera- 
tures has been noted. 

8. Comparison of biopsy material, in vive and 
in vitro, in which controlled temperature in the 
patient is duplicated in the tissue culture test- 
tube and comparative periodic biopsy and tissue 
studies are being undertaken. 


CLINICAL STUDIES 


The following patients were considered hope- 
less cases of extensive metastatic carcinoma and 
were referred to our care only after all other avail- 
able means had been considered either unavailing 
or useless. Quite naturally, we have not accepted 
for this series any case in which an orthodox 
method of treatment is indicated. 


CASE REPORTS 
Case 1. K. L. No. N.S. 1959, Temple University Hos- 


pital, white female, aged 34. Diagnosis: Carcinoma of the 
cervix with pelvic extension. 
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Fig. 8. 
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Fig. 10. 


Fig. 8. Case 2. M.V. Photograph taken 9 months after 
treatment, October 19, 1937. Residual kyphosis of cervical 
mid-dorsal area. Patient pursuing housework at the pres- 
ent time and apparently symptom-free except for visual 
impairment. 

Fig. 9. Case 2. M. V. Nine months following treat- 
ment (October 19, 1937). Note atrophy and position of the 
left hand, as well as sympathetic involvement of the left 
side of the face, secondary to the large cervical compression 
lesion involving the vertebral bodies. Paralysis disap- 
peared and roentgenographic evidence of healing was 
noted within 3 months; there was noted also disappear- 
ance of the malignant cells from the optic disc with partial 
return of vision. 
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Fig. 11. 

Fig. 10. Case 2. M. V. Temperature chart upon admis- 
sion showing irregular peaks of temperature. High points 
at eighth cervical and seventh thoracic; zone of deep 
metastatic involvement of the cord and its roots at these 
levels. General base line approximately 94 degrees. 

Fig. 11. Skin temperature readings 4 months following 
radiation of the pituitary, thyroid, and ovarian glands, 
undertaken to produce a state of hibernation. Notice the 
more uniform character of skin temperature responses with 
peak of the curve persisting in the region of the large dorsal 
metastatic mass but approximating normal in other areas. 
Base line has shifted to approximately 91.5 degrees. The 
fall of basal metabolic rate at this time indicated that the 
principles of hibernation had been successfully induced. 
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Fig. 13a. 


Fig. 12. Case 2. M. V. a, Metastatic carcinomatous ero- 
sion of the skull December 21, 1036. b, Healing and im- 
provement noted in films taken March 23, 1937, following 
radiation of pituitary, thyroid, and ovaries with induce- 
ment of “hibernation.” c, Roentgenogram of the skull made 
9 months following treatment shows almost complete re- 


Patient had been treated on the gynecological service 
(Dr. Hammond) and out patient department since Feb- 
ruary 15, 1936, receiving radium implantation (5600 mgm. 
hours) and deep x-ray therapy (5400 roentgens to each 
front and back of pelvis). Severe pain in the back ensued 
with reference down the right lower extremity requiring 
relief. Injection of absolute alcohol was made into the 
lumbar sac (Dr. Scott), with relief of pain for 2 weeks. 

Patient was admitted to the neurosurgical service July 7, 
1936, for operative relief of pain (chordotomy). Diagnosis: 
inoperable carcinoma of the pelvis with rectovaginal fis- 
tula, nodular involvement of the cervix; induration of the 
deep pelvic tissue. 

Excepting for emaciation and obvious extension of car- 
cinoma into the pelvis, Wassermann and other clinical 
findings were essentially negative. X-ray examination of 
the skeleton and lungs revealed no metastasis. Biopsy 
disclosed squamous cell carcinoma. It was decided to at- 
tempt local refrigeration and to observe the response. 
Refrigeration unit with vaginal “bomb” (Fig. 4b) was 
constructed and irrigation of solution at temperature of 
60 degrees F. (15.5 degrees C.) was begun July 21, 1936. 
Thermocouple readings of cervix (July 30, 1036) showed 
temperature of 77 degrees F. (25 degrees C.) 5 minutes after 
removal of vaginal bomb (22 degrees F., 15.2 degrees C. 
below mouth temperature). Continuous irrigations main- 
tained. Patient required 14 grain morphine sulphate every 
4 hours prior to refrigeration. On third day following 
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13b. 


Fig. I3C. 

generation of bone—this film was taken September 23, 1937. 
Fig. 13. Case 2. M.V. Roentgenogram of the pelvis 

showing multiple metastasis to the bones. Note the ramus 

of the pubis with roentgenographic evidence of healing. a, 

Roentgenogram taken December 21, 1936; b, March 23, 

1937; C, September 23, 1937. 


cold irrigations, pain was relieved and morphine was with- 
drawn. Three weeks later, marked improvement was noted 
by gain in weight, freedom from pain. Pelvic examination 
(Dr. Burnett) 1 month after refrigeration revealed that 
the rectovaginal fistula was partially healed, the congestion 
and induration about cervix and vaginal mass were 
markedly decreased. Patient was discharged September 
2, 1936 and returned home where she cared for her children, 
undertook housework, and was symptom-free for 2 months. 
She was readmitted, December 31, 1936, with return of 
pain, requiring narcotics (given by local physician). Ex- 
amination revealed induration of the broad ligament; recto- 
vaginal fistula greatly increased in size; extension of the 
malignancy to deeper pelvic structures. X-ray examination 
was negative for bone and lung metastasis. A high thoracic 
chordotomy was performed, January 25, 1937, with de- 
struction of the pain fibers below the umbilicus, resulting in 
complete relief of pain. Reapplication of refrigeration 
method, 50 degrees F. (10 degrees C.), February 18, 1937, 
produced local improvement in gross tissue about the area 
of application. Her general physical condition improved 
for 3 weeks. Extension of the deep portions of the lesion. 
Death was the result of urinary infection and pulmonary 
infarction with bronchopneumonia, April 8, 1937. 
Summary of pathological and autopsy findings. Squamous 
carcinoma of uterus and cervix (grade IV) with extension 
to bladder, rectum, fifth lumbar vertebra, and sacrum. 
Pulmonary embolic infarction and gangrene right lower 
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Fig. 14. Case 3. R. W. Carcinoma simplex of the breast 
grade III following extensive radiation. Diffuse metastases 
to lungs, liver, scalp, brain, left femur, right eighth and 
ninth ribs. Figure shows application of hollow refrigeration 
blade, inserted from the midline to a point beneath the 
primary tumor mass. Tube connections for continuous cold 
irrigation and thermostatic temperature control mecha- 
nism seen in the background. Note effects of previous deep 
radiation to axillary region. 


lobe. Rectovaginal vesical fistula—pyelonephritis, chronic 
cystitis. Carcinomatous thrombosis of right iliac and 
femoral veins. 

Relief of pain following local refrigeration to 
the area was an outstanding factor. Improve- 
ment in the patient’s general physical state with 
gain of weight was noteworthy. Gross reduction 
in the bulk of the lesion with tendency toward 
temporary healing of the rectovaginal fistula was 
grossly evident. The patient, prior to treatment, 
was bedfast and appeared to be in the terminal 
stages of her malignancy. Two months of a 
symptom-free state followed the local refrigera- 
tion. The patient lived 9 months from the onset 
of refrigeration treatment. 

The benefit of the early deep radiation cannot 
be overlooked even though the generalized im- 
provement appeared to follow promptly the onset 
of refrigeration. 

Case 2. M. V., No. N. S. 3112, Temple University 
Hospital. White female, aged 36 years. Diagnosis: carci- 
noma of the left breast with metastasis to spine, skull, 
pelvis, ribs, and humerus. 

Patient was admitted to the neurosurgical service De- 
cember 20, 1936; referred by Dr. John Frick. Onset oc- 
curred January, 1936, with pain between shoulders and in 
neck and weakness of upper extremities. She became 
progressively worse and was bedfast on admission. Four 
weeks prior to admission she developed diplopia with fail- 
ing vision and pain behind right eye. There were signs of 
spinal cord compression with weakness of lower extremities. 

Examination revealed marked deformity of the cervical 
spine with occiput almost approximating spine of seventh 
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Fiz. 15. Case 3. R. W. Segmental dermatomere chart 
indicating surface temperatures with marked and definite 
rise in segments involving the left breast. Note that the 
response is unilateral to the area of primary tumor in- 
volvement. 


cervical vertebra. Movements of head were limited to 
about 15 degrees and pain felt when turning to right. A 
marked kyphosis was noted in mid-dorsal area. An irregular 
mass was noted in left breast, lower half, about 5 centi- 
meters in diameter and fixed to the skin. Large lymph 
nodes were noted in left axilla and supraclavicular areas. 
Heart and lungs were negative. No abdominal masses 
present. Pupils were dilated and fixed; vision for light and 
moving obiects only. Bilateral sixth nerve palsy. Chok- 
ing of optic disc, 5 diopters with infiltration of nerve 
heads with malignancy (Dr. Lillie). Fingers, hands, and 
forearms were very weak; more on the left. Triceps reflexes 
were absent. Marked atrophy and impairment of motor 
power were noted in all extremities; slight left ulna 
anesthesia. X-ray examination at this time revealed 
metastasis of the-spine, ribs, skull, and pelvis, and cunei- 
form deformity of a number of vertebral segments. 

Extensive involvement precluded local refrigeration 
treatment to individual areas. It was decided to attempt 
to reduce the entire body temperature by radiation of the 
pituitary, thyroid, and ovarian glands in the hope of in- 
ducing a state of physiological hibernation (basal metabolic 
rate +18 per cent). The following deep x-ray therapy was 
administered: 200 r. to each temporal area; 400 r. to 
thyroid; pelvis, 1600 r. to each front and back; in addition 
the cervical spine was given 1600 r. on each side, and left 
eye 1600 r. (as control). Other lesions were not radiated. 
Patient was discharged January 12, 1937, improved. 

A recheck on skeletal system by x-ray March 22, 1937, 
revealed marked improvement compared with the previous 
examination, December 24, 1936. The basal metabolic rate 
on this date was —6 per cent. 

Readmission to neurosurgical service for study Sep- 
tember 22, 1937. Patient was symptom-free except for 
poor vision, residual claw-like deformity of left hand, and 
the cervical and dorsal spine deformity. The tumor in left 
breast is about 4 former size. Vision is improved (secondary 
optic atrophy). No other cranial nerve involvement. X-ray 
examination shows marked degree of new bone formation 
at sites previously showing bone destruction. Basal meta- 
bolic rate —11 per cent. Patient is well and assisting in 
housework. (Patient continues well, 13 months following 
treatment, January, 1938.) 
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Fig. 16. Case 4. T. D. Metastatic carcinoma (hyper- 
nephroma) involving both knees. Left knee received deep 
radiation treatment. Right knee continued local refriger- 
ation. Generalized metastases to brain, scalp, chest, lung, 
and skeletal areas. Rapid diminution in size of the lesion 
following refrigeration. 


Although the response in this instance has been 
dramatic and the patient’s sight has returned suf- 
ficiently to carry on routine household duties, 
nevertheless, similar improvements have been 
noted in cases of widespread metastatic carcinoma 
of the breast following deep radiation of the 
ovaries alone. 

Is it possible that the disturbance in the hor- 
monal influences recognized between the ovaries 
and the breast involves the question of hyperemia 
and consequently entails a temperature incidence 
which has formerly been overlooked? 

In this instance, at least, body surface tem- 
perature was shown to be markedly reduced 3 
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Fig. 17. Case 4. T. D. Skin temperature chart showing 
distinct rise in segmental temperatures concerning the 
knees, more marked on the left than the right. Metastatic 
lesions larger and more active on the left. 
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months following radiation, and there was as 
well a fall in the basal metabolic rate. A return 
toward the normal segmental surface temperature 
pattern was noted 9 months following radiation, 
although the basal metabolic rate showed further 
reduction. 

The prompt disappearance of the malignant 
cells seen in the eye grounds afforded an oppor- 
tunity to observe the cellular response under the 
ophthalmoscope. The left eye was treated with 
deep x-ray therapy, but the right eye was permitted 
to escape treatment in order that it could be ob- 
served as a control. The malignant cells disap- 
peared simultaneously in both eye grounds, and 
there was evidence of healing processes in the 
areas of untreated bone, indicating the influence 
of some contributing factor aside from the direct 
influence of radiation upon the secondary lesions. 

The response of untreated secondary lesions to 
ovarian radiation is well recognized. The close 
relationship between ovarian function and vaso- 
motor responses concerned in the normal physi- 
ology of the breast and other organs is generally 
recognized. So far as the authors can determine, 
thermal studies have not been made upon cases 
of primary breast carcinoma with metastasis to 
determine comparative temperatures before and 
after treatment of the ovaries. As this is the 
only case so far recorded in which such com- 
parative studies have been made, the observations 
must be considered as a coincidence until further 
material has been studied. Attention is merely 
called to the fact that a deliberate attempt was 
made to reduce the general body temperature and 
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Fig. 18. Case 4. T. D. Skin segmental temperature 
chart showing generalized fall in body temperature follow- 
ing radiation of pituitary, thyroid, and gonads. Note left 
knee area shows distinct fall in surface temperature which 
corresponds to distinct clinical improvement in the size 
and growth. 
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Fig. 19. Case 5. M. T. Irrigation unit with constant 
thermal control used for clinical observations of the effect 
of refrigeration on accessible carcinomatous areas. Note 
vaginal bomb connected with irrigating system. 


the result obtained followed combined deep radi- 
ation therapy to the pituitary, thyroid, and ovar- 
ian glands in an attempt to produce a state of 
subnormal body temperature and metabolism, 
approximating the phenomena of “hibernation.” 
Patient continued well and symptom free 9 
months after treatment. (See final note.) 
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Fig. 21. India ink injection showing reticulo-endothelial 
system of the bone marrow in the rat. Note newborn rat 
on the left maintains red bone marrow in the segments of 
the tail and smail bones of the feet. Illustration to the 
right indicates adult rat with retention of red bone marrow 
if the portion of the tail is buried in the abdominal cavity 
(portion distal to the ring); loss of red bone marrow in 
portion of the tail exposed to lower temperatures. Note 
disappearance of red bone marrow in the distal portions of 
the extremities secondary to unfavorable thermal influ- 
ences. (From Huggins and Noonan.) 
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Fig. 20. Case 5. M.T. Surface segmental temperature 
chart in case of carcinoma of the cervix with extension into 
the pelvis and visceral segments. Note high point of 
curve corresponds strikingly with the underlying visceral 
areas involved. 


of left breast with metastasis to skull, ribs, left femur, 
spine, and pelvis. 

Patient was transferred to neurosurgical service from 
x-ray and orthopedic departments, May 16, 1937, with 
diagnosis of carcinoma of left breast and pathological frac- 
ture of left femur. Diagnosis of inoperable carcinoma had 
been made in the surgical diagnostic clinic, October 26, 
1936. Between November 20, 1936, and December 8, 
1930, 15 treatments totalling 3,000 r. were given over the 
left breast, left axilla; in addition, 600 r. each to anterior 
and posterior aspect of pelvis to produce artificial meno- 
pause. February 10, 1937, 350 r. to anterior and posterior 
aspect of left knee. Metastases to pelvic bones and first 
lumbar vertebra were treated with 4,800 r. over sacrum 
and lumbar spine. The secondary lesions persisted and 
pathological fracture of left femur occurred in May, 1937. 

Examination revealed a mass in the inferior lateral quad- 
rant of left breast about 5 by 6 centimeters. The tumor was 
hard and free to movement but adherent to overlying skin. 
There were palpable lymph nodes in the left axilla. The left 
chest was tender to pressure over fifth rib. The remainder 
of examination was negative. The left lower extremity was 
in a plaster cast. There was a radiation scar of left axilla. 

A knife-like, hollow, refrigeration blade (Fig. 4c) was 
passed laterally from the midline beneath the growth 
(May 22, 1937) for the purpose of local refrigeration. The 
hollow knife blade was sutured to the skin surface and 
water was circulated, with temperature regulated to 60 
degrees Fahrenheit (15.5 degrees Centigrade) in the out 
flow. Daily skin temperature readings over the four quad- 
rants and nipple of each breast showed a temperature over 
the cooling blade consistently cooler 1.8 to 3.8 degrees 
Fahrenheit (1 to 2 degrees Centigrade) than the other 
parts of the same and opposite breast, while previous to 
refrigeration the left breast was 1.8 degrees Fahrenheit 
(1 degree Centigrade) warmer than the right. Diameter of 
tumor mass was 4.5 centimeters May 24, 1937, and 4.3 
centimeters May 27, 1937. Three weeks after onset of re- 
frigeration, the entire breast tumor was removed for 
study. The tumor was very firm and measured 2% to 3 
centimeters. Patient died June 17, 1937, with metastasis 
to the lungs, pleural effusion and waluehent atelectasis. 

Summary of pathological findings—Autopsy. Carcinoma 
of left breast, medullary carcinoma simplex; lungs, meta- 
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static carcinoma, bilateral diffuse atelectasis, left lower lobe 
with effusion; liver, metastatic carcinoma; head, metastatic 
carcinoma of bones of skull; femur, metastatic carcinoma 
with pathological fracture, metastatic carcinoma of ribs, 
spine and pelvic bones; pituitary, metastatic carcinoma. 


A late case of inoperable metastatic carcinoma 
was studied after radiation to the ovaries and 
areas of secondary involvement had been exten- 
sively carried out. Secondary lesions, however, 
persisted and gradually increased. The primary 
lesion to the left breast was grossly unchanged. 

The patient’s condition was considered terminal 
and hopeless. Thermal studies were made upon 
the area of the primary growth. The left breast 
at all times maintained a segmental temperature 
higher than the corresponding area on the right. 

A hollow blade was designed so that it could be 
inserted above the pectoral fascia and beneath 
the growth, permitting cold irrigation to be main- 
tained continuously from beneath the tumor mass. 
The mass itself was not disturbed at the time of 
inserting the refrigerating blade and the instru- 
ment was maintained in the fascial plane beneath 
the growth, care being taken not to disturb local 
circulation to the part. The procedure was com- 
pleted without bleeding, excepting for the local 
point of the skin incision near the midline. 

Gross measurements made of the tumor mass 
showed a reduction to approximately one-half of 
its former size, within a period of 5 days after the 
application of the cooling instrument. 

Pathological studies of the tumor itself, by Dr. 
Lawrence Smith, revealed a cell necrosis similar to 
that noted in the normal tissues surrounding the 
point of entry of the refrigerating blade. There 
appeared to be a direct relationship between the 
advent of “refrigeration” and the tissue changes, 
both in the normal and in the pathological areas. 

The case is noteworthy only in that surface 
temperatures demonstrated a response to local 
refrigeration. The size of the tumor mass dimin- 
ished to a more firm and compact nodule, which 
probably can be ascribed to the ischemic effect 
produced by cold applications in the region of the 
tumor. 


CasE 4. T. D., No. N.S. 3390, Temple University Hos- 
pital. White male, aged 24 years. Diagnosis: hyperneph- 
roma—metastasis to pelvis, femur, knee joints, and lungs. 

Patient was admitted June 14, 1937 to neurosurgical 
service for relief of pain. He was referred from x-ray and 
orthopedic departments with diagnosis of metastatic car- 
cinoma of pelvic bones and distal end of both femurs. 
Biopsy was done December 12, 1936, from right ischium 
(carcinoma, renal? or prostatic? in origin). 

Prior to admission June 14, 1937, he had been treated 
by radiation; 2,000 r. given to anterior right pelvis; 2,900 
r. to posterior aspect of pelvis on right; and 3,200 r. to each 
anterior and posterior aspect of left knee. 
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Fig. 22. Geschickter’s chart! showing the most common 
sites for bone metastasis for carcinoma in the human (and 
sarcoma), according to skeletal localizations. Note strik- 
ing similarity to Huggins’ and Noonan’s observations re- 
garding the areas concerned with thermal influence upon 
growth and development of red bone marrow. 


_ Examination revealed the following: The positive find- 
ings were marked emaciation; subcutaneous nodule in the 
scalp 1 centimeter in diameter; liver edge about 5 centi- 
meters below right costal margin; diffuse tender indurated 
area in right buttock posterior to right hip and under scar 
of operation for biopsy. A large indurated swelling was 
present in the distal end of right thigh and knee which was 
hyperemic and tender. Movements of right knee limited. 

Refrigeration to right knee was started June 25, 1937. 
The return flow of the circulating water was kept at 55 de- 
grees Fahrenheit (12.7 degrees Centigrade). July 12, 1937, 
there was a very evident improvement in the right knee 
The swelling and tenderness subsided. Pain was controlled in 
the area covered by the refrigeration apparatus but pain in 
hips and left lower extremity became so severe that opiates 
were given. A high dorsal bilateral chordotomy was per- 
formed (Dr. Scott) July 27, 1937. August 9, 1937, the cir 
cumference of right knee, 36 centimeters; left knee, 33 
centimeters. The refrigeration apparatus was applied again 
and temperature of return flow of water was lowered to 
45 degrees Fahrenheit (7.2 degrees Centigrade). Biopsy 
from right tibia and scalp tumor on August 10, 1937, re- 
vealed metastatic carcinoma, adrenal in origin. August 
16, 1937, circumference of right knee 34 centimeters; left 
knee, 31.5 centimeters. Patient died August 25, 1937, from 
urinary obstruction and infection. 

Summary of pathological and autopsy findings: Lungs, 
metastatic tumor; adrenals, primary hypernephroma; left 
femur, pathological fracture, metastatic tumor; right knee, 
metastatic tumor. A small metastatic area was noted in the 
middle third of the right tibia. No other metastasis noted 
distal to elbows and knees, 


a me ag Charles F,, and Copeland, Murray. Tumors of Bone, 
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The generalized metastasis noted in this patient 
progressed in spite of full radiation. The rapid 
progress of the disease was characteristic of 
metastatic hypernephroma. 

An opportunity was afforded to compare the 
results of deep x-ray therapy to the left knee with 
refrigeration treatment to the right. The response 
to the radiation therapy on the left was definitely 
more pronounced than the response to surface 
cooling in the area of tumor on the right. Pain, 
however, was relieved in the right knee following 
refrigeration, whereas this symptom persisted in 
the left. Pathological studies by Dr. Smith re- 
vealed marked degeneration and necrosis of the 
cells of the tumor mass on the righ ‘th almost 
complete disappearance of the tumo. -<cepting for 
a firm plaque within the capsule of the knee joint. 
The gross reduction in size of the tumor following 
refrigeration was measurable, the circumference 
diminishing 2 centimeters in ro days. 

Surface temperature readings indicated a level 
in the involved knee joint approximating the sur- 
face temperature of the trunk and comparison be- 
tween the two sides indicated that local refrigera- 
tion reduced surface temperature on the right 1.8 
degrees Fahrenheit (1 degree Centigrade) below 
the left. 

The case is of interest in view of the widespread 
metastasis of the scalp, throughout the entire 


body, with the exception of the upper extremities 
and the areas below the knees. A small nodule 
was found deep within the right tibia. 

A fall in general body surface temperatures was 
noted following radiation of the pituitary, thyroid 
and gonads (see Case 2). 


CasE 5. M. T., No. N.S. 3369, Temple University Hos- 
pital. White female, aged 41 years. Diagnosis: squamous 
carcinoma of cervix with pelvic extension. 

The patient was admitted to the neurosurgical service 
on June 13, 1937, from the gynecological department for 
relief of pain. Diagnosis: inoperable carcinoma of cervix 
uteri with rectovaginal fistula; squamous carcinoma of 
cervix (grade III). Radium (1200 mgm. hours) had been 
given August 6, 1936. Between September 14, 1936, and 
January 24, 1937, total implantation of radium was 6000 
mgm. hours. X-ray therapy over pelvis November 6, 1936 
to January 8, 1937; five treatments of 500 r. each, were 
given over anterior and posterior aspects of pelvis. 

The lower abdominal and back pain was not relieved by 
x-ray and radium therapy and at the timé of admission to 
the neurosurgical service, opiates were necessary to con- 
trol pain. 

The physical examination was essentially negative, ex- 
cept the secondary anemia and pelvic findings. Biopsy 
of the cervix and pelvic examination were made by Dr.C.S. 
Miller, June 15, 1937. The pelvis was completely filled by 
a large mass of tumor. A thick, hard rim extended as a 


ridge along the left broad ligament. The normal structures 
could not be identified and a fistulous opening about 2 
centimeters in diameter opened directly into rectum just 
posterior to the cervix. The biopsy from cervix was diag- 
nosed squamous carcinoma of cervix, grade III (Dr. Law- 
rence W. Smith). 
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Continuous refrigeration was started June 17, 1937, by 
applying a cooling bulb to the cervix. The circulating 
water through the bulb returned at a temperature of 60 
degrees Fahrenheit (15.5 degrees Centigrade). 

The pelvic pain was completely relieved when the cooling 
bulb was in apposition with the cervix and fistulous opening 
into rectum. Patient’s general condition was improved. 
The cervix became hard and contracted. Spontaneous 
hemorrhage of uterus occurred September 10, 1937. There 
was marked pyelitis. Patient died September 12, 1937. 

Summary of pathological and autopsy findings: Lungs, 
metastatic tumor of right lower lobe; abdominal retro- 
peritoneal lymph nodes, metastasis from pelvic carcinoma; 
cervix uteri, malignant erosion—squamous carcinoma, 
grade IV. 

In this instance, the gross results of treatment 
to the primary growth were not as striking as in 
Case 1, but the prompt and full relief of pain was 
a most gratifying sequence to the induced local 
refrigeration. The patient insisted upon main- 
taining the cold vaginal “bomb” and on several 
occasions when the apparatus required adjustment, 
was impatient for its reapplication. The tumor 
mass became firmer to palpation and the fistula 
became slightly contracted. Degeneration in the 
area of refrigeration was noted in the tissue at 
necropsy but the classification of malignancy 
from grade III to grade IV indicated actual in- 
creased activity of the cells, as determined by 
mitotic figures. 

With the relief of pain, the patient’s general 
condition improved sufficiently to occasion the 
desire of discharge from the hospital because of 
her subjective freedom from symptoms. 

Pyelitis was a complication in this instance and 
a sudden spontaneous hemorrhage into the uterus, 
2 days before death, was followed by subsequent 
hemorrhage. The patient expired, pain-free until 
the end. 


EVALUATION OF STUDY 


Definite relief of local pain followed the appli- 
cation of subnormal temperatures in the region of 
active growth complicated by pain. There was 
apparent gross retardation in growth as well as 
diminution in the size of the carcinomatous lesion 
in the cases so far treated. 

Dr. Lawrence Smith summarizes the micro- 
scopic changes noted in tissues obtained from this 
group of cases as follows: 

“In a study of the tissues removed from a pre- 
liminary series of 5 patients who have been 
treated by chilling the tissues over a considerable 
period of time, by one or another of the instru- 
ments described, it has been found that more 
marked degenerative and necrotic changes seem 
to occur in the treated lesions than were present 
in the original biopsy material or in other un- 
treated metastatic foci. With the amount of ma- 











































FAY, HENNY: SEGMENTAL TEMPERATURE, CARCINOMATOUS METASTASIS 523 


terial thus far available, it is impossible to state 
whether or not these changes will occur regularly 
or whether they are merely coincidental. It is of 
interest in this connection to note that in one of 
the cases (Case 3), an instance of breast car- 
cinoma, similar degenerative lesions occurred 
around the point of insertion of the instrument, 
suggesting that the relative avascularization oc- 
casioned by prolonged chilling may well play a 
part in the development of such retrogressive 
tissue changes.” 

Important observations relative to thermal in- 
fluence of the blood-forming organs in mammals 
and birds have been noted by Huggins, Blockson, 
and Noonan.' Loss of red bone marrow function 
occurred in the periphery exposed to low tem- 
peratures, activity being retained when the ther- 
mal levels approached those of the deep body 
areas. 

Blood cells may be considered as products of a 
normal “metastatic tumor,” the bone marrow. 
Observations relative to the response of this tissue 
may be of significance in the consideration of 
malignant cellular proliferation. The fields of ma- 
lignant cellular activity (according to Geschick- 
ter’s chart) closely correspond to the selective 
fields of higher temperature requirements of red 
bone marrow. The peripheral fields of lower seg- 
mental temperature are apparently unfavorable 
for rapid activity of either “normal” or ‘“malig- 
nant”’ cell proliferations. 


SUMMARY 


1. Segmental body temperatures vary in the 
normal individual and there is a striking elevation 
of temperature in the region of the breast seg- 
ments, fourth and fifth thoracic, when compared 
with adjacent areas of the thorax. 

2. The incidence of metastatic malignancy lies 
almost entirely within the zone of higher seg- 
mental temperatures of the body (Fig. 22) where- 
as the distal portions of the extremities rarely 
harbor metastatic lesions. These portions repre- 
sent the lowest segmental temperatures recorded 


1Huggins, C., and Blockson, B. H., Jr. Changes in outlying bone mar- 
row accompanying a local increase of temperature within waar the oe 
limits. J. oy Med., 1936, 64: 253. 

Experiment to determine the relative hemopoietic response of bone 
marrow in the distal bones with changes in temperature. ‘‘A common 
factor in all of the experiments was an elevation of temperature beyond 
that prevailing in these distal regions and it is felt the evidence warrants 
the opinion that the cause of the improvement is thermal.”’ 

Huggins, C., and Noonan, W. J. An increase in reticulo-endothelial 
cells in outlying bone marrow consequent upon a local increase in tem- 
perature. J. Exp. Med., 1936, 54: 275. 

“In adult mammals and birds there is a great quantitative difference 
in the reticulo-endothelial system content of the bone marrow of the 
central bones as compared with the distal outlying bones.’’ After an 
intravenous injection of India ink it was at once apparent in all mature 
mammals studied, that the amount of carbon taken up by the central 
bones was much greater as compared with that of the outlying bones of 
the extremities (limbs and tail). 
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in the normal, as well as in the pathological, cases 
so far studied. 

3. In the hopeless and far advanced cases of 
metastatic malignancy where pain was a prom- 
inent symptom, the method of refrigeration, when 
applied to the area of involvement, brought about 
prompt and gratifying relief of pain. Temporary 
improvement in the general nutritional state of 
the patient was also noted. 

4. Where the principle of “refrigeration” has 
been applied directly to the region of the malig- 
nant growth, certain favorable gross clinical and 
pathological changes have been noted in those 
cases so far studied. 

5. The principle of “hibernation” was induced 
in one case in this series by means of radiation to 
the pituitary, thyroid, and ovarian glands. A fall 
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of 29 per cent in the basal metabolic rate followed 
with a corresponding fall in segmental surface 
temperature. Widespread metastatic lesions dis- 
appeared within 3 weeks and at the present time 
(g months following treatment) the patient is free 
from the symptoms of malignancy. 

Further observations, both as to comparative 
biopsy studies of the cell areas treated by “re- 
frigeration,” as well as controlled tissue growth, in 
vitro, under various “critical”? thermal levels will 
be presented later by Dr. Lawrence Smith and his 
staff. 

The authors wish to express their indebtedness to Dr. 
Lawrence Smith, professor of pathology, Dr. W. Edward 
Chamberlain, professor of roentgenology, and Dr. Augustus 
McCravey, fellow, in the International Cancer Research 
Foundation, for their assistance, advice, and critical anal- 
yses in this problem. 





PAGET’S DISEASE OF THE NIPPLE 


Sir GEORGE LENTHAL CHEATLE, K.C.B., C.V.O., F.R.C.S., F.A.C.S. (Hon.), London, England 


N 1874, Sir James Paget described superficial 
changes on the surface of the nipple which 
became known as “Paget’s disease of the 
nipple.” Sir James also stated that these 

signs were often associated with carcinoma of the 
breast. Hence a description of Paget’s disease 
naturally divides itself into first a description of 
the superficial changes and second of the condi- 
tions of the underlying breast. Emphasis should 
be laid upon the fact that no history of a case of 
Paget’s disease is complete unless the state of the 
underlying breast is included. 


SUPERFICIAL CHANGES 


The superficial changes are a slowly spreading, 
rosy red, dry rash covered by fine, white scales, 
and with a hard defined edge. It should be under- 
stood that Paget described purely the clinical 
picture and that he did not publish a description 
of the microscopical appearance of the rash. His 
colleagues, Butlin and Bowlby, made the earliest 
such descriptions but they were indeterminate in 
character. The finding which they emphasized 
was the presence of certain large cells with clear 
cytoplasm and lateral and often crescentic nuclei; 
these cells received the dignified name of “Paget’s 
cells.” Their nature probably gave rise to a greater 
amount of speculation than they deserved. Some 
people for a time regarded them as psorosperms 
and believed that they were the cause of all the 
trouble associated with their presence. 

Dr. R. J. Ludford has recently examined these 
cells from a cytological standpoint. He concluded 
that they arose in the basal layers of the epi- 
dermis. A cell will first enlarge, then undergo 
mitosis, and the daughter cell will eventually 
desquamate. Dr. Ludford regards “Paget’s cells” 
as degenerative. Whether they are or are not 
genetically related to the carcinoma cell with 
which they are often associated is by no means 
clear. It is not known whether they appear 
before or after the carcinoma. 

The classical clinical signs enumerated by Paget 
are caused by different types of disease; hence, it 
appears that the cause should be determined on 
merits of each example after microscopical study. 

From the Kings College Hospital, London, and the Chicago 
Tumor Institute. 
Presented in the Symposium on Cancer, before the Clinical 


Congress of the American College of Surgeons, Chicago, October 
25-29, 1937. 
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Some of these lesions are described as follows: 

1. Jacobaeus and more recently Sir Robert 
Muir have pointed out with truth that the most 
frequent cause of the surface lesion is a direct 
spread of carcinoma cells, arising from the upper 
duct, into and among the normal epidermic cells 
of the nipple surface where they remain confined 
to the normal boundaries of the epidermis for 
considerable periods. The surface of the nipple 
often is lined with these cells when the normal 
epidermis has been shed. The nipple becomes 
level with the areola chiefly by its atrophy and 
retraction. This type of duct carcinoma is always 
non-papillomatous and can be distinguished as 
causing the surface disease in 15 of 19 cases ex- 
hibiting the classical signs of the superficial dis- 
ease. In 13 of the 19 cases ‘‘Paget’s cells’”’ were 
also present. In 3 of the 16 cases there were no 
changes in the underlying breast. Except in 2 
cases no anatomical continuity existed between 
the carcinoma of the upper ducts and other 
changes that occurred in the remaining cases. 
This lesion, being the most commonly associated 
with the surface changes, was most probably oc- 
curring in the cases described by Paget. 

It would be interesting to be able to state 
definitely how far only the intra-epidermal spread 
from an upper duct carcinoma can extend. I 
believe that it is capable of only limited extension. 
When clinical signs of Paget’s disease extend to 
opposite side, for example, the extension consists 
in the formation of Paget’s cells that Ludford 
described and contains no breast carcinoma cells. 

The carcinoma in the upper duct which always 
exists may extend downward in the duct for a con- 
siderable distance but a place is reached where 
the extension downward ceases and there is an 
interval of varying length in different cases of 
normal duct before the epithelial neoplastic lesions 
in the depths of the breast are reached. This state- 
ment is true for all my cases except 2 in which the 
epithelium of the whole breast from the upper 
ducts downward was in a state of carcinoma. 

The malignancy of the carcinomas of the upper 
ducts in all the 16 cases was of a low grade and no 
lymphatic vessels below the epidermis were in- 
vaded except in 1 instance the subdermal vessels 
were invaded but the axillary glands were free. 

2. “Paget’s cells” alone can be seen in the epi- 
dermis of the superficial lesion exhibiting the 
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classical clinical signs of the disease. As before 
indicated, Dr. Ludford regards them as being 
degenerative. I have 1 case in which only Paget’s 
cells can be detected on the nipple surface and no 
carcinoma can be seen in an upper duct, but the 
neoplastic epithelial changes in the underlying 
breast are remarkable. They look like carcinoma 
and the natural boundaries of terminal ducts and 
acini are greatly distended but not transgressed. 
There is no direct continuity between these deep 
changes and the superficial lesion, and no super- 
ficial duct carcinoma could be detected. 

3. A carcinoma arising not in the upper duct 
but spreading upward from elsewhere in the breast 
can give rise to the signs of Paget’s disease by 
causing shedding of the epidermis and appearing 
on the surface of the nipple. 

4. Carcinoma of the sebaceous glands on the 
surface of the nipple have caused the clinical 
signs of Paget’s disease. I have one such case. 


No “Paget’s cells” appear in types 3 and 4. At 
present it is impossible to say whether the super- 
ficial lesions of types 1 and 2 precede or follow 
those of the underlying breast. 


NEOPLASTIC CHANGES IN DEPTHS OF BREAST 


Lesions of the deep structures may be described 
as follows: 

1. This type is remarkable in that the epithe- 
lial neoplasia distends, but does not penetrate, 
natural boundaries. Despite this fact the condi- 
tion looks malignant. It occurs chiefly in the 
terminal ducts and acini, not in the acini alone, 
and in more than one part of the breast. The 
changes in the ducts are often papillomatous. 
There is no evidence whatever to show the exist- 
ence of a direct anatomical continuity of disease 
between the epithelial neoplasms in the depths of 
the breast and the non-papillomatous duct car- 
cinoma in the upper ducts. In one case I could 
detect only the formation of Paget’s cells on the 
nipple surface and could not discover a carcinoma 
in the upper duct region. In the depths of this 
breast were found marked epithelial neoplastic 
developments in the terminal ducts and acini 
which were distended by them but there was no 
transgression of their normal boundaries. In 
some instances benign looking papillomas exist in 
the ducts of middle caliber while carcinoma exists 
in the deeper distribution of the duct. 

2. Definite carcinoma has established itself 
sometimes in one part only and more rarely in two 
or more parts. The lesions are found to occur 
chiefly in the terminal ducts and acini which are 
separated from the carcinomas in the upper duct 
by intervening, perfectly normal ducts. The type 
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is often papillomatous and is much more malig- 
nant than its accompanying non-papillomatous 
lesion in the upper duct or ducts. The lymphatic 
glands in the axille are usually affected. 

From our description it will have been seen that 
in type I of the surface lesions, carcinoma of the up- 
per duct may extend upward within the epidermis 
and downward into the duct; also, that there are 
usually changes in the underlying breast which in 
some instances are definitely carcinomatous and 
in others the epithelial neoplasias are confined 
within normal boundaries and cannot be de- 
scribed as being carcinomatous. 


DISCUSSION OF FINDINGS 


Reference is here made only to those cases in 
types 1 and 2 in the surface lesions. In all except 
2 of these cases a very definite and varying length 
of the duct connecting the upper and lower lesions 
remained normal. In the 2 cases just mentioned 
in which the whole breast epithelium was in a 
state of carcinoma, the diseased condition was too 
chaotic to form any opinion as to its origin. In 
the other cases, the upper and lower lesions ap- 
peared to be separate foci of disease for important 
reasons, as follows: the upper lesion may exist 
without deeper epithelial neoplastic changes in 
the depth of a breast; the deeper lesion may exist 
and yet there may not be carcinoma but only 
Paget cell formation on the surface of the nipple; 
the deeper lesions may not be definitely carci- 
nomatous although those in the upper ducts are 
carcinomatous; the carcinoma of the depths is 
much more malignant than that of the surface, 
and the disease of the depths, whether benign or 
malignant, is often papillomatous whereas that of 
the surface lesion is always non-papillomatous. 

The answers to the questions (a) why should 
there be separate lesions or, (b) why should there 
be 2 lesions at all, are wrapped in mystery. 

Continuity of growth, either downward or up- 
ward, and transplantation, do not explain their 
separate existence. Can it be that inducing agents 
of disease can pass downward from the surface to 
reach the underlying breast orcan they reach it via 
the blood stream? 

SUMMARY 

1. The classical signs of Paget’s disease refer 
to several separate conditions. 

2. The description of Paget’s disease of the 
nipple is incomplete unless the conditions of the 
underlying breasts be also described. 

3. These conditions have been given. 

4. The merits of each case should be decided 
after the examination of whole microscopic sec- 
tions of the breast including the nipple. 
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THE TREATMENT OF CANCER OF THE RECTUM 


J. P. LOCKHART-MUMMERY, F.R.C.S. (Eng.), London, England 


HEN first I began to practice sur- 

gery and to assist the late Herbert 

Allingham of St. Mark’s Hospital, 

excision of the rectum for cancer 
was a horrible operation and the results were 
very bad. Two methods were in vogue. 

First, for a growth low down in the bowel the 
rectum together with the growth was dissected 
free from the surrounding tissues, the surgeon’s 
left forefinger inside the rectum being used as a 
guide. The bowel was divided above the growth 
and the stump was brought into the upper angle 
of the wound and sutured to the skin. The large 
wound was left open and packed with gauze. No 
preliminary colostomy was performed. A great 
deal of suppuration occurred and the patient was 
usually confined to bed for 4 to 6 months, and the 
result, if the patient survived, was that the bowels 
acted through a fecal fistula in the situation of the 
coccyx. There was no control and considerable 
prolapse of mucous membrane was common. 

The other method was that first advocated by 
Kraske. The coccyx and part of the sacrum were 
removed, and the rectum was exposed by in- 
cising all the tissues posterior to it. That por- 
tion of the rectum coritaining the growth was cut 
out and the ends were joined together over a rub- 
ber tube, the back wound being partly closed. 
The join in the rectum almost invariably broke 
down, there was considerable sepsis, and if re- 
covery took place, there was often a bad stricture 
at the point of union and a fecal fistula behind. 
Not only were the immediate results unsatisfac- 
tory, but the ultimate results were bad. Early 
recurrence of the growth was frequent and the 
functional results were poor. 

The two factors which chiefly handicapped the 
surgeon at that time were shock and sepsis. How- 
ever carefully the operation was performed, or 
however satisfactory the result appeared at the 
end of the operation, subsequent sepsis broke 
everything down and spoiled the most carefully 
planned operation. To escape from these diffi- 
culties we performed a preliminary colostomy and 
so redesigned the operation that it could be per- 
formed without soiling the wound. A very great 
improvement in the results was immediately ob- 
tained, and the mortality in my own cases per- 


Presented in the Cancer Symposium, before the Clinical Con- 
gress of the American College of Surgeons, Chicago, October 25- 
20, 1937. 


$27 


formed by the perineal method, which I first 
described in 1920, came down to about 6 per cent. 
Since then steady progress has been made in im- 
proving the operation and reducing risks, so that 
today my mortality for private patients operated 
upon by the perineal route is only 4 per cent for 
the last 150 operations. 

Primary sepsis should no longer occur, but a 
large cavity is inevitably left by the removal of the 
rectum which has to heal slowly by granulation. 

The perineal operation for cancer of the rectum 
is now an established procedure for growths of the 
rectum proper and has shown the best results of 
any method for growths situated in the ampulla 
or lower part of the rectum. It is not, of course, 
suitable for growths at the upper end of the rec- 
tum, where some form of combined operation is 
necessary. 

For a long time the abdominoperineal opera- 
tion, which has been described by Miles, was the 
usual method employed for high growths, but in 
recent years better results have been obtained by 
doing the perineal part of the operation first and 
finishing in the abdomen. There are still differ- 
ences of opinion as to the exact technique to be 
employed in dealing with tumors at the upper end 
of the rectum, but my own preference is for a two- 
stage operation with preliminary colostomy and 
removal of the rectum by the perineo-abdominal 
route. I have completed this operation in 55 min- 
utes and consider it both quicker and easier than 
the abdominoperineal technique. 

When we are discussing the relative values of 
different kinds of treatment for the same disease, 
it is obvious that it is both undesirable and im- 
possible to arrive at any satisfactory conclusion 
until a considerable number of cases have been 
traced over a long period of years. I think every- 
one will agree that we are not justified in claiming 
any case of cancer as cured unless the patient is 
alive at least 5 years after the removal or disap- 
pearance of the growth. Many cases are claimed 
as cures on a 3 years’ basis, but it is becoming 
increasingly evident that this period of time is too 
short and that at least 5 years’ survival is neces- 
sary before we can claim a cure. It is a debatable 
point whether one is ever justified in using the 
word “cure” in such a disease as cancer, and in 
taking 5 years’ survival as a cure, we have to bear 
in mind that it is merely a conventional phrase. 
Practically it is necessary, if we are to gain any 
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accurate knowledge of the relative values of dif- 
ferent operations and methods of treatment, that 
we should take some definition of cure; and I think 
it will be generally agreed that a 5 years’ survival 
period is the best compromise. 

Fortunately, the results in a very large number 
of cases are now available, and it is a recognized 
principle both in the best hospitals here and in 
London, that when the results of operations for 
cancer of the rectum are published the cases 
should be traced for a period of 5 years or longer. 
I do not propose to trouble you with a great mass 
of statistics; moreover the personal experience of 
one man is probably of more interest than the 
accumulated experience of many, provided the 
figures are large enough, and it has the further 
advantage that a more or less uniform technique 
has been used in all the operations. 

As regards the perineal operation in two stages 
there are 388 cases. The immediate mortality 
was in the private cases only 4% per cent and in 
the hospital cases 10 per cent. 

The increased mortality in the hospital cases is, 
I am sure, not accounted for by any difference in 
the quality of the nursing or facilities for after- 
treatment, but by the fact that as a rule hospital 
patients present themselves for treatment at a 
more advanced stage of the disease than the pri- 
vate patients, and that they are in poorer general 
condition. This is, I think, proved by the fact 
that the St. Mark’s Hospital statistics show that 
there was no immediate mortality at all among 
those hospital cases in which patients were oper- 
ated upon before the tumor had passed through 
the rectal wall and invaded the neighboring tis- 
sues, all the deaths occurring in the advanced cases. 

You will see, therefore, that the risks of the 
operation are not serious, as 4% per cent may be 
considered a low operation risk for a severe oper- 
ation on persons whose average age is well over 
60 years. 

The combined operation for growths at the up- 
per end of the rectum does not show such good 
results as regards operative risk. The fact that the 
operation necessarily takes considerably longer, 
and that it involves interference with the abdom- 
inal cavity, no doubt accounts for the difference. 
It must also be remembered that surgeons are 
obliged, in bad borderline cases, when the tumor 
is large and there are many glands, to use the com- 
bined method, as sufficient removal cannot be en- 
sured by the perineal route alone; there thus being 
a tendency for the perineal operation to be chosen 
in favorable cases, and vice versa. The mortality 
rate for the combined operation as we now per- 
form it at St. Mark’s Hospital is about 20 per cent. 


It will be evident that, from the point of view 
of the immediate risks of the operation, the peri- 
neal method gives the best results, but another 
factor which is quite as important is the recur- 
rence rate. It is no use performing an operation 
with a low operation risk if the patient is going 
to get early recurrence of the tumor. 

There are 142 patients who have survived the 
operation 5 years or more, giving a percentage 
cure on a 5 years’ basis of 52% per cent.! It is 
interesting to note that there are in all 58 patients 
who have survived the operation 10 years or 
longer. The figures for the combined operation 
show only 28 per cent cures, so that the perineal 
operation comes out as the best on both counts. 
For this reason my usual practice now is to make 
use of the perineal operation for cases in which the 
growth is confined to the rectum only, and to use 
the combined operation for cases in which the 
growth is at the rectosigmoid junction, and in 
advanced cases in which adequate removal can- 
not be obtained by the perineal route. 

The most interesting results, however, are seen 
when we study those cases that have been graded. 
There are two methods of grading now in use: 
Dr. Broder’s method and Dr. Cuthbert Dukes’s. 

Broder’s method. This relies upon the amount of 
differentiation of the cells comprising the tumor 
as seen under the microscope. Actually we have 
found that the decision as to the grade of malig- 
nancy depends more on the relative arrangement 
of the cells than on the number of so called undif- 
ferentiated cells. This method has the advantage 
that it makes it possible by examining biopsy 
specimens before operation to obtain some idea 
of the type of tumor with which we have to deal. 
The examination of a single specimen is not very 
trustworthy and several removed from different 
parts of the tumor should be examined if possible. 

The result of grading 600 cases by this method 
at St. Mark’s Hospital gives the following: 


50 per cent of the cases were found to be in Grade 2. 

26 per cent of the cases were found to be in Grade 3. 

12 percent of the cases were found to be colloid growths. 
6 per cent of the cases were found to be in Grade 1. 
2 per cent of the cases were found to be in Grade 4. 


When these cases were traced it was found that 
the survival rate in the first 3 years was— 


Per cent 
SS ee ee 
OS ke aoe 
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(crate 4....... eee 34 
a 60 


1In calculating these figures patients dying from other causes than 
cancer, or who are untraced, are disregarded. 
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This shows that the patient’s chances are better 
for Grades 1 and 2 than for the other grades. 

This form of grading, while certainly useful, 
leaves entirely out of account the most important 
factor from the point of prognosis, namely, the ex- 
tent of spread of the tumor at the time of operation. 

Dukes’s method. This method depends upon the 
extent of invasion of the surrounding tissues at 
the time of removal of the tumor. The whole re- 
moved rectum is carefully dissected and the limits 
of the growth are defined. All glands are exam- 
ined microscopically and their situation is charted, 
and all veins are also examined. The tumors are 
then graded A, B, and C. This histological method 
of grading has only been in use since 1928. 

The survival rate on a 5 years’ basis of cases 
thus graded shows: 


93 per cent survival in A 
65 per cent survival in B 
23 per cent survival in C 


This demonstrates what might have been ex- 
pected, namely, that the prognosis from operation 
is in direct proportion to the stage which the 
growth has reached at the time of operation, but 
it was not till these results had been worked out 
that we realized the enormous importance of early 
operation. If the growth can be removed by oper- 
ation while it is still in the A stage, the chance 
of a cure on a 5 years’ basis is approximately 
100 per cent, while if it has reached the C stage, 
it is under 25 per cent. 

Still another important fact emerges from these 
figures. The operative risk is in direct proportion 
to the stage of the tumor at the time of operation, 
almost all the operative deaths having occurred 
in the C cases. 

We can hardly hope by operation to obtain 
better results as regards the cure of cancer of the 
rectum in cases in which the tumor is still in the 
early stage at the time of operation, and we must 
now concentrate on attempting to improve our 
results by (1) getting the patients to submit 
themselves for treatment at an earlier stage of 
the disease when the prognosis is good, and (2) 
improving our treatment of those cases which are 
in the advanced stage of the disease when they 
are first seen. 

Unfortunately, the latter cases still form the 
great majority of the total and it is deplorable 
that we seem to have no means at our disposal of 
remedying this state of affairs. It is sad to think 
that we have discovered how to treat cases of 
cancer of the rectum so successfully as to cure 
just on 100 per cent, but that we are not able to 
apply treatment to more than a small percentage 





Fig. 1. A, Growth limited to wall of rectum. B, Exten- 
sion of growth to extrarectal tissues but no metastases in 
regional lymph nodes. C, Metastases in regional lymph 
nodes. (Reproduced by kind permission of Dr. Cuthbert 
Dukes from “Histological Grading of Rectal Cancer,” Proc. 
Roy. Soc. Med., 1937, 30: 25-30. 


of the total cases for reasons which are outside 
our control. 


TREATMENT BY RADIUM AND X-RAYS 


No satisfactory statistics are here available. 
There are several reasons for this. The early 
cases of cancer of the rectum treated by radium 
were so unsatisfactory that for a time the treat- 
ment was almost abandoned, and it is only in the 
last few years that any real success has been 
achieved. 

The earlier cases were all treated by radium 
needles and with large doses acting for a short 
period. The result was almost invariably exten- 
sive sepsis and sloughing. Occasionally a good 
result was obtained, and there are a few patients 
who have survived 5 years, but most of them were 
made worse rather than better. The practice now 
is to use much smaller doses, acting over a longer 
period, and my own practice and that of most of 
my colleagues is to use radon seeds instead of 
needles. 

I can give you today only my own opinion with 
regard to this form of treatment, for what it is 
worth. In cases in which the tumor is so advanced 
that operative removal is contra-indicated radium 
and x-rays are of no use. In fact my own expe- 
rience would tend to show that by such treatment 
the unfortunate patient is only rendered more 
unhappy and distressed without any material 
prolongation of life. 

In cases in which the tumor is in an early stage, 
but owing to advanced age, concomitant disease, 
or even total refusal of the patient to submit him- 
self to operative removal, operation is impossible, 
radium may be used with success. I have seen 
quite a number of small, early, rectal carcinomas 
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TABLE SHOWING RESULTS AND SUBSEQUENT 
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NEAL EXCISION 



























































M | 37 
| 
| 

2 | 1912 | M | 60 
3 | 19013 | F | 68 
4] 1015 | M | 60 
5 | 1915 | M 2 
6 | 1916 | M | 52 
7 | 1916 | F 75 
8 | 1916 | M | 63 
9 | 1916 | M | 52 
1o | 1916 | M | 43 
11 | 1917 | M | 66 
12 | 1917 | M | 67 
13 | 1917 | M | 52 
14 | 1917] F | 63 
15 | 1917 | M | 68 
16 | 1917 | M | 68 
17 | 1917 | M | 57 
18 | 1917 | M | 53 
19 | 1917 | M | 57 
20 | 1918 | M | 55 
21 | 1918 | F 4° 
22 | 1918 | F | 62 

23 | 1918 | F 5 
24 | 1918 | M | so 
25 | 1918 | F 50 
26 | 1918 | F 36 
27 | 1918 | F | 70 
28 | r9or8 | F | 5 
29 | 1918 | F 44 
30 | 1919 | M | 56 
31 | 1919 | M | 72 
32 | 1919 | M |! sr 
33 | 1919 | M | 64 
34 | 1919 | M | 54 
35 | 1919 | F | 67 
36 | 1919 | M | 54 
37 | 1920 | F | 54 
38 | 1920 | F 52 
39 | 1920 | F 42 
40 | 1920 | F | 60 
41 | 1920 | F 43 
42 | 1920] F 57 
43 | 1920 | M |] sr 
44 | 1920] F | 63 
45 | 1921 | M | 72 
40 | 1921 | F | 46 
47 | 1921 | M | 61 
48 | 1921 | F 54 
49 | 1921 | M | 61 
50 | 1921 | M | 52 
51 | 1921 | F | 53 
52 | 1921 | M | 62 
53 | 1921 | M | 69 
54 | 1921 | M | 60 
55 | 1921 | F 58 
56 | 1922 | Mj st 
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Length of survival and remarks 





22 yrs. In 1923 a new-growth oc- 
curred in upper part of rectum; 
the second growth was excised. 
Patient died in 1928 





17 d.o.c. Jan. 1929 


yrs. 





S yrs. 4 years after had duct cancer 
‘of the breast, which was removed; 
died 1921 from apoplexy 





7 yrs. d.0.c. 1922 











S yrs. d.0.c. 1920 

2 yrs. Died of recurrence 

6 mos. d.o.c. 

2 yrs. Died of recurrence in liver 

9 mos. Died of recurrence 

12 yrs. In Oct. 1929 developed 2nd 
P.T. which was operated upon. D. 

15 . Untraced since May, 1932 

2 A Ss. .0.C. 

2 yrs. Died of recurrence 

2'4 yrs. Died of recurrence in pelvis 

6 mos. Died of recurrence 


5 yrs. Untraced since 

14 yrs. d.0.c. 1931 

7 yrs. Died of 2nd P.T. in colon 
which recurred after removal 

15 yrs. d.0.c. 1932 





18 yrs. 

6 yrs. Died of recurrence in vagina 

2 yrs. Died of recurrence 

3 yrs. Died of recurrence 

4yrs. Died of recurrence 

3 yrs. Died of recurrence in colon 

1 yr. Died of recurrence in vagina 
tyr. d.0o.c. 

17 yrs. (had Graves’ disease for 20 yrs.) 
2 yrs. Recurrence in lumbar glands 





18 yrs. 

12 yrs. d.0.c. 1931 

6% yrs. Died of recurrence 

6 yrs. Died of recurrence. Had Hodg- 
kins’ disease at time of operation 

18 yrs. 

18 yrs. 


g yrs. d.o.c. 





4yrs. Died of recurrence 
13 yrs. 
I yr. 
17 yrs. 
16 yrs. 
13 yrs. 
I yr. 
4 yrs. 


.0.C. 
Died of recurrence 


Untraced since J 
Recurrence in lumbar veins 
Recurrence in liver 





d.o.c. during 6th year 
Recurrence in sacral glands 
Untraced since 

Recurrence 


5 yrs. 
7 yrs. 
7 yrs. 
2 yrs. 
15 yrs. 
12 yrs. Untraced since 
4% yrs. Recurrence 
2 yrs. Recurrence 
4yrs. d.o.c. 

4 yrs. Recurrence 

3 yrs. Recurrence 





Few months later local recurrence 
died after x-ray burn 


A, very favorable; B, medium cases; C, border-line cases; D, death from 


operation; R recovery from operation; D.O.C. 
and P.T., and primary tumor. 


, died from other causes; 
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57 | 1922 | M| 47 B_~ R_- 3 yrs. Recurrence 
58 | 190 F | 46 A R 617 yrs. In 1934 had and P.T. re- 
moved and radium applied 
59 | 19022/F | 39 C R 2 yrs. Recurrence 
60 | 1922 | M| 63 C.D Sepsis 
6r | 1922 | M138 A R_- 3 yrs. Recurrence 
62 | 19022 | M| 46 A. Ri os yrs. 
63 | 19022 | F | 47 B R_ 3 yrs. Recurrence 
64 | 1922 | F 75 CD Heart failure 3 wks. after operation 
65 | 1922} M/50' B- R_- 5% yrs. Died of 2nd P.T. in lung — 
66 | 1923 | M/| 45 B R_~ a2yrs. Recurrence 
67 | 19023 | M] 64 A_~ R auryrs. d.o.c. 
68 | 1923 | F | 54 BD _ Heart failure 
69 | 19023 | M| 64 A R= 4yrs. d.o.c. 
70 | 1923 | F | 63 A R_ Oyrs. Died 1929 of 2nd P.T. in 
stomach 
71 | 1923 | M| 59’ A- R_- tyr. Recurrence (had diabetes and 
diverticulitis) 
72 | 1923 | F | 60 A R_-° 3yrs. d.o.c. 
73 | 1923] F |70;' BR. O6yrs. d.o.c. 
7411923 | F | 68 C R_ tyr. Recurrence 
75 | 1923 | F | 63 BR _«u2yrs. 
76 | 1923 | M | 69 Bs R_~ tyr. Recurrence in liver 
77 | 19023 | F | 60 A R_ 8 yrs. Died, probably 2nd P.T. 
78 | 19023 | FF | 50 A R _ «12yrs. d.o.c. 
79 | 1923 | M| 56 A_ R_ Untraced since operation 
80] 1923 | M] 72, BR auzyrs. 
81 | 1924 | M| 73. B-~ R= 4gyrs. Recurrence 
82 | 19024] M| 62, B-~ R_ tyr. Recurrence 
83 | 1024 | M] 65, BR _ a3 yrs. 
84} 1024] F | 71 Bi R_- 2yrs. d.o.c. 
85 | 19024 | M| 64' B-~ R_ a2yrs. Recurrence 
86 | 1924] Miso B R 6 yrs. d.o.c. 
87 | 1924 | M | 64. B-~ R_ Untraced since operation. Went to 
Australia 
88 | 1924 | M |] 67 B= Re a3 yrs. 
89 | 1924 | F | 61 A R_ Oyrs. Recurrence 
90} 1924 | F | 56 A’ Ri uryrs. 
or | 19024 | M| 56 A R_ Syrs. Recurrence during 6th year 
92 | 1925 | F | 62 A R_ 8yrs. October, 1933 developed 
growth in uterus ? 2nd P.T. died 
03 | 19025 | F | 58 B R_- 7yrs. Untraced since 
04}19025|M{s55 B R_ a2yrs. 2nd P.T. large intestine. Died 
os | 1925 | F | 58 B R_- 3 yrs. Recurrence in liver 
96 | 1925 | F | 52 B R_ a2yrs. Recurrence 
07 | 19025 | M|73' B_~ R_ tyr. Recurrence 
98 | 19025 | F | 75 B R_ 2yrs. Recurrence in abdomen 
99 | 19025 | M| 65 C R_ yr. Recurrence 
100 | 1925 | F | 71 C | R_ Developed secondaries in brain 9 mos. 
after operation 
tor | 1925 | F | 58 C R= 4yrs. Recurrence 
102 | 1926 | M | 72. A. R_ Untraced since operation 
1oz2 | 1926 | M| 55 A. R _ 1toyrs. 
104 | 1926 | M] 69 B R_= 4qyrs. Recurrence 
tos | 1926 | M/ 56 A R_ gyrs. Untraced since 
106 | 1927 | F | 44 * R _ 1oyrs. 
107 | 1927 | M | 67. B_~ R_ tyr. Recurrence in liver 
108 | 1927 | M| 45 A R_ 8 yrs. Untraced since 
109 | 1927 | M| 50 A. R_| 7yrs. d.o.c. 
110 | 1927 | F | 67 A. R| 4yrs. Developed epithelioma of 
anus, die 
111 | 1927 | F | 64 t R/ 8 yrs. 
112 | 1928 | F | 70 B. D Bronchitis and heart failure 
113 | 1928 | M|45 A R_ 8yrs. 
114 | 1928 | F | 62 B R_- a2yrs. Recurrence 
115 | 1928 | F | 71 BR. O6yrs. d.o.c. 
116 | 1928 | F | 71 A R_ 7 yrs. d.o.c. 
117 | 1928 | F | 71 B R Died of pyelitis short time after 
operation 
118 | 1928 | M | 60 C R_- 2yrs. Secondaries in liver 
*Epithelioma 
tSarcoma 





























ee ee oe ee ee ee ee ee oe) on ee | 


ee) 








RI- 


iwo 


ind 


mos. 





TABLE SHOWING RESULTS AND SUBSEQUENT 


HISTORY OF PATIENTS TREATED BY PERI- 
NEAL EXCISION—Continued 
Private Cases 



























































r=] on) 
on} “ 6.9 
5 fe BT Kivapihe Uenedindl ait temas 
a4 Sik zength of survival and remarks 
2/38) 5] 38 BY $x : 
Olaoln!| «a BOM 
119 | 1928 | M| 50 A. R_ 8yrs 
120 | 1928 | F | 72| BB R_~ 7yrs. 
12t | 1928 | M| 50 A R_ 2yrs. Died of cancer pyloric end of 
stomac 
122 | 1928 | F | 62 C R_- a2yrs. Died recurrence 
123 | 1928 | M| 50 BR! gyrs. 
124 | 1928 | F | 54 A‘|R_= 4yrs. d.o.c. 
125 | 1028 | M| 70 BR. 2yrs. Recurrence 
126 | 19288 | M| 55 BR 7yrs. 
127 | 1929 | M| 66 A’ R_> 7yrs. 
128 | 1929 | M| 48 C R= 2yrs. Recurrence 
129 | 1920 | F | 55 C  R_ syrs. Recurrence April, 1935 
130 | 1929] F | 52, A| R| 7yrs. 
131 | 19209 | M| 50 B= R_ 2yrs. Recurrence 
132 | 1929 | M 2 B/R}| 8 yrs. 
133 | 1920 | F | 67. B= R_ 2yrs. Recurrence 
134 | 1920 | M | 72. C_ R_ Recurrence 6 mos. later 
135 | 1920 | F | 67. CR Untraced since June, 1930 
130 | 1929 | M | 54 C | R_- 3yrs. Recurrence in liver 
137 | 1929 | M|] 79 A R= 4gyrs. d.o.c. 
138 | 1930 | F | 48 C R_ 2yrs. Recurrence in spine 
139 | 1930 | M| or BD Heart failure 
140 | 1930 | M | 69 C R_= 3yrs. Recurrence 
141 | 1930 | F | 66 C  R__ Recurrence a few months later 
142 | 1930 | F | 57 B= R_- tyr. Recurrence 
143 | 1930 | F | 60 C . R_~ 2yrs. Recurrence 
144 | 1930] M|63 A) R_ 6yrs. 
145 | 1930 | M| 71 A D __ Dilatation of stomach 
140 | 1930 | M| 75 A R_ 5yrs. Recurrence in lung during 
6th year 
147 | 1930 | F 58 C R= tyr. Secondaries in liver 
148 | 1931 | F |68' C R_ ryr. doc. 
149 | 1931 | F | 56 A R_- 3 yrs. Untraced since Jan., 1933 
150 | 1931 |] F | 40 B_ R_- syrs. 
1st | 1931 | M| 53 C R_ ryr. Recurrence in spine and 
sacrum 
1s2 | 1933 | M | 44: C Ri syrs. 
153 | 1931 | M| 57 B~ R_ tyr. Recurrence 
154 | 1031 | M/| 58 A R_- 5yrs. 
Iss | 1932 | M| sz | C/|R/! syrs. 
150 | 1932 | M| 65 CD Heart failure 
157 | 1032 | M|69 B R_= 4yrs. Recurrence 
158 | 1932 | F | 61 B R_- syrs. 
159 | 1932 |] M/68 A. R_- 5yrs. 
160 | 1932 | M| 70 B R_ 5yrs. 
161 | 1932 | M | 57 C R_ 2yrs. Recurrence in spine 
162 | 1932 | F | 65| C | R/| s yrs. ° 
163 | 1932 | M} 62 C R_ 5yrs. 
164 | 1932 | F | 63 B R_- 5yrs. 
165 | 1932 | F | 59 B R_= 4yrs. Recurrence in liver 
1006 | 1932 | M/s9 A R_- 5Syyrs. 
167 | 1933 | M| 66 C R_> tyr. Recurrence in spine 
168 | 1933 | M |} 44 A R= 4gyrs. Well to date 
169 | 1933 | M| 65 A R_= 4gyrs. Recurrence in liver 
170 | 19333 | M| 60 A R_= 4gyrs. Well to date 
171 | 1933 | M/|65 A R= 4yrs. 
172 | 1933 | M | 62 B D_ Cardiac embolism 
173 | 1034 | Mi54 C R_ Aug., 1935. Secondaries in brain 
174 | 1934 | M/5r A R_ 3yrs. 
175 | 1934 | F | 44 C2 R= 3 yrs. 
176 | 1935 | F | 60 C R_- tyr. Recurrence in colon 
177 | 1935 | M| 50 C2 R_- tyr. Recurrence 
178 | 1935 | Mj 56 C2 R_ Well to date 
179 | 1935 | F | 53 Cr R_ Well to date 
180 | 1935 | M|} 65 B R_ yr. d.o.c. 
181 | 1935 | M| 51 C2 R_- tyr. Recurrence 
182 | 1935 | M}| 67 B- R_- tyr. Recurrence in liver 
183 | 1935 | M| 61 B R_ Well to date 
184 | 1935 |Mjis4 B R_ Well to date 
185 | 1935 | M| 45 C2 R_- tyr. Recurrence in liver 
186 | 1936 | F | 61 Cr R_ Well to date 








LOCKHART-MUMMERY: CANCER OF THE RECTUM 531 


TABLE SHOWING RESULTS AND SUBSEQUENT 
HISTORY OF PATIENTS TREATED BY PERI- 


NEAL EXCISION—Continued 
Private Cases 








































































































8 wu |e 
38 s Ss 
9/85 ].] © Be 2§ Length of survival and remarks 
a of |] 3 to me oR 
O}] wo nia eoms 
187 | 1936 | F | 48 Cr R_ Recurrence in liver 6 mos. later 
188 | 1936 | F | 47. C2 R_ tryr. Died secondaries in brain 
189 | 1936 | F | 60 C2 R 1 yr. ? has recurrence in liver 
190 | 1936 | F | 62 C2 R_ ryr. Secondaries in liver 
191 | 1936 | F | 68 B R_ Wellto date 
192 | 1936 | M157 B R_ Wellto date 
193 | 1036 | F | 54 B R_ Wellto date 
194 | 1936 | M| 68 Cr R_ Wellto date 
195 | 1937 | M | 72. A! D | Static pneumonia (diabetic) 
196 | 1937 | F | 67 B = R_ Well to date 
197 | 1037 | N 58 B R_ Well to date 
Hospital Cases 
198 | 1910 | M | 56 B- R_ tyr. Recurrence 
199 | 1911 | M| 59 A R _ «5yrs. d.o.c. 
200 | 1912 | Mj] 61 C R_ ryr. Recurrence 
201 | 1913 | F | 59 BR _ Recurrence in a few months 
202 | 1913 | M/| 58 B R_ 3yrs. Recurrence 
203 | 1913 | M| 62 A R_ yr. Recurrence 
204 | 1914 | M| 53 B.R_ 6yrs. Recurrence 
205 | 1915 | M| 49 B-) R_ aryrs. Died Aug., 1936 ? 2nd P.T. 
206 | 1915 | M| 6r B_ R_ yr. d.o.c. 
207 | 1915 | M| 50 B” R #1z2yrs. d.o.c. 
208 | 1915 | F | 43 B R_ 2yrs. Recurrence 
209} 1915 | F | 45 B= D_ Shock 
210 | 1916 | F | 62 A R_ 18 yrs. d.o.c. 
211 | 1916} M| 68 BD. Sepsis 
212 | 1916 | M| 35 C D_ Hemorrhage (hemophiliac) 
213 | 1916 | M| 54 B= R_- tyr. Recurrence 
214 | 1916 | M| 46 B= R_> 2yrs. Recurrence in liver 
215 | 1916 | F | 53 AR _ atyrs. 
210 | 1916 | M| 52 B~ R_aryrs. 
217 | 1916 | M|48 B~ R_ tyr. Recurrence 
218 | 1916 | M| 48 A R_2o0yrs. 
219 | 1917 | M | 64. B_~_ iD | _ Sepsis 
220 | 1917 | F 34 A R_ 5Syrs. Recurrence 
221 | 1917 | F | 62 C OD _ Sepsis 
222 | 1917 | M|35 A R_ 3yrs. Untraced since 
223 | 1917 | M| 58 A_ R_ 16yrs. Died 1933 probably 2nd P.T. 
in liver 
224 | 1917 | M| 50 A. R_tgyrs. 
225 | 1917} M| so A _ R_ 3 yrs. Recurrence 
226 | 1917 | F | 43 A R_= 3yrs. Recurrence 
227 | 1918 | M| 45 B R_ 6yrs. Recurrence in liver 
228 | 1918 | M| 57. B’~ R_- 2yrs. Recurrence 
229 | 1918 | F 48 BR #§tigyrs. 
230 | 1918 | M | 47. B_~ R_ 2yrs. Recurrence 
231 | 1918 |} M |} 47. A. R- 2yrs. d.o.c. 
232 | 1918 | M| 60 AR _18yrs. d.o.c. 
233 | 1918 | M | 54 A R_. 3yrs. Recurrence in liver 
234 | 1918 | F | 48 C  R- syrs. Died 2nd P.T. of breast 
235 | 1918 | F | 57 C R_ tyr. Recurrence 
230 | 1918 |} M| 50: A- R_~ 2yrs. Recurrence 
237 | 1918 | M| 62' A R_- 5yrs. d.o.c. 
238 | 1918 | M| 57. A. R, gyrs. d.o.c. 
239 | 1919 | M| 66 A R_- 16 yrs. Died ? recurrence 
240 | 1919 | M/s50 A R 1yr. Recurrence 
241 | 1919 | F 26 A R 1 yr. Recurrence in liver 
242 | 1919 | F 60; Bi R 2 yrs. Recurrence in vagina 
243 | 1919| M| 46 A R_s18yrs. 
244 | 1919 | M{29 A R_~ tyr. Recurrence 
245 | 1919 | F 56 BR. gmos. Recurrence 
240 | 1919 | F 50 B R 1 yr. Recurrence 
247 | 1919| M| 54 BR 2yrs. Recurrence oe 
248 | 1919 | F | 63 BD Ascending pyelonephritis 
249 | 1919 | F | 48 BD Sepsis 
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¥ | Length of survival and remarks 
Ol 
250 | 1920 | 6 yrs. 
/ 251 | 1920 1 yr. Recurrence 
252 | 1920 17 yrs. 
253 | 1920 17 yrs. 
254 | 1920 1 yr. Recurrence 
255 | 1021 | M!| 57 B OD __ Sepsis 
256 | 1921 | F as' BiR 2 yrs. Recurrence in liver 
257 | 1021 | M}s55 B D_ Sepsis 
258 | 1921 | F | 59 B R_= 7yrs. d.o.c. 
259 | 1921 | F 53 B R_ 4yrs. Recurrence in liver 
260 | 1921 | M isiciR 2 yrs. Recurrence 
261 | 19022 | M/| 56 B R_- 3yrs. Recurrence 
262 | 1922 | M| 58 B D_ Broncho pneumonia 
263 | 1922 | F | 48 CR _ ts yrs. (had aortic aneurism at time 
| of operation) 
264 | 1922 | M| 50 B D_ Pulmonary embolism 
, 265 | 1922 | F ss'B'R 4yrs. Recurrence 
266 | 1922 | F | 38 B R 7 yrs. Recurrence right lung 
267 | 1922 | F | 64 C R_- 2yrs. Recurrence right groin 
268 | 1922 | M| 66 A R_= 4yrs. Recurrence 
Mjis4 B_ R_ yr. Recurrence in liver 
F | 72 C D_ Pneumonia 
| F 74 BR _ tyr. Recurrence in liver 
|F |} 66 B R_ gyrs. Recurrence 
| F 50 B R_ 4yrs. Recurrence 
| F 506 B R_= 4yrs. Recurrence 
|1Mj|6o A R 43 yrs. 
Mi6r1 A R 4 yrs. Recurrence 
Mis3 C R_ ogyrs. d.o.c. 
F |06 B R_ gyrs. d.o.c. 
M!i65 A R_ gyrs. d.o.c. 
280 | 1924 | F 56 B R s yrs. Cancer of lung 
281 | 1924 | F | 58 B R_ 13 yrs. 
282 | 19024 | F | 59 B Ri 13 yrs. 
283 | 1924 |M | 47 A R «a3yrs. 
284 | 1924 | F | 53 A R _ «12yrs. Cancer of cervix 
285 | 1924 | M/| 63 BR _ «12yrs. 
286 | 1924 | M | 60 C D_ Hemorrhage 
287 | 1924 | M| 40 C 12 yrs. 
288 | 1925 | F | 65 C R _ uzyrs. 
289 | 19025 | M| 51 A R_= 3 yrs. Recurrence 
290 | 1925 | M | 63 B R_= 4qyrs. Recurrence 
291 | 19025 | M| 64 B R_ 2yrs. Recurrence 
292 | 19025 | M/| 58 A R _ 12yrs. 
293 | 1925 Miss B_ R autryrs. d.o.c. 
204 | 1925 | Mi7z73 Ci D Dilatation stomach 
295 | 19025 | M| 60 A R_- 6mos. Recurrence in liver 
290 | 1925 | M | 62 C R_ ryr. Recurrence 
297 | 1926 | M | 63 BR auryrs. 
298 | 19026 | F | 38 C R  4mos. Recurrence 
299 | 19020 | M| 56 B R 1'4 yrs. d.o.c. 
300 | 1926 | M/| 58 B Ri aryrs. 
301 | 1926 | M| 59 B R_ 7yrs. d.o.c. 
302 | 1920 | F | 55 C R 1 yr. Recurrence 
303 | 1926 | M/ 46 -.-C R 2 yrs. Recurrence in liver 
304 | 19026 M/|47 B R 4yrs. d.o.c. 
305 | 19027 | M/ ss C R_ 7yrs. d.o.c. 
306 | 1927 | M!67 B OD _ Sepsis 
307 | 1927 | F | 72 A. R_ ogyrs. d.o.c. 
308 | 1927 | M| 76 B D_ Sepsis 
309 | 1027 | M/ 61 C OD _ Heart failure 
310 | 1927 | M| 57 B R 2 yrs. Recurrence 
311 | 1927 | M | 66 A R 1oyrs 
312 | 1927 | Mj} 51 C R 2 yrs. Recurrence 
313 | 1927 | M!|63 C R 2 yrs. Recurrence 
314 | 1927 | F | 33 Cin Few mos. later recurrence 
315 | 1927 | F 56 B R_ gyrs. 
316 | 1928 | M| 66 A R_ oyrs. 
317 | 1928 | F 60 A R_ 8yrs. Untraced since Dec., 1936 
318 | 1928 | M | 46 C- R__ Recurrence in a few months 
319 | 19028 | Mj 61 A R 1yr. d.o.c. 
320 119028 | M|44 A R_ 8Byrs. 
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321 | 192 M|68 AR 2yrs. 
322 1929 |M|6r1 C R Few mos. later recurrence 
323 | 1929 | M|65 C R= tyr. d.o.c. 
324 | 19029 |M{53 B R 2 yrs. d.o.c. 
325 | 1020| M|52 B R_ 8yrs. 
320 | 1929 | M| 50 C R_- 2yrs. Recurrence 
327 | 1920 F 64 B R Few mos. Recurrence 
328 | 19029 | M} 53 C R_ tyr. Recurrence 
3290 | 19029} F | 58 CR Few mos. Recurrence 
330 | 1929 | M | 68 FE R_ 8 yrs. 
331 | 1929 | F | 43 C R_ 2yrs. Secondaries in brain 
332 | 1929 | M | st A Ri 8yrs. 
333 | 1920} F | 55 B R_ 8yrs. 
334 | 1920 | M| 46 C R_ ryr. Recurrence 
335 1929 | F | 57 BR _ 3yrs. Recurrence in lung 
330 | 1929 Mi67 A R 7 yrs. 
337 | 1030 | F |} 58 C D_ Exhaustion 43rd day 
338 | 1930 | F 6si' Ci R 1 yr. Recurrence 
339 | 1930 | M/ 46 C R Few mos. Recurrence 
349 | 1930 | F | 45 C R_- 3yrs. Recurrence 
341 | 1930 | M|60 A R_ 7yrs. 
342 | 1930 | M/ 58 C R_= 7yrs. 
343 | 1030 | F 206 «BO OR #SC«77 yrs. 
344 |1030|M!60 C R= 4yrs. d.o.c. 
345 | 1031 | M| 62 B R_ 6yrs. 
346 | 1931 | M | 66 B R_ 6yrs. 
347 | 1031 | M|62 B R_ 6yrs. 
348 | 19031 | M | 58 C R_ yr. d.o.c. 
349 | 1931 | M|4o B R_ 6yrs. 
5 1932 | M/6r C R_ ryr. Recurrence 
1932 | M|54 C R_ 2yrs. Recurrence 
5 1932 | M|56 B R 5 yrs. 
53 | 1932 |F | 55 A R_ ryr. d.o.c. 
54 | 1932 | M1/58 B R_~ a2yrs. Recurrence 
5} 1032 |F | 49 C.D _ Cardiac failure 
1932 | M/| 57 B.R. s5yrs. 
357 | 1933 | F 2 AR 4yrs. 
358 | 1933 | M/}54 B R_= 4yrs 
359 | 1933 | Mj} 62 B R= 4yrs 
360 | 1933 | M| 61 B R= 4yrs 
361 | 1933 | F | 52 C R= 4yrs 
362 | 1933 | F | 490 B R yrs. 
363 | 1933 | M|71 B OD Peritonitis 
364 | 1933 | M| 72 C R_ 2yrs. d.o.c. 
365 | 1933 | M| 52 B= R_- 3 yrs. 
366 | 1934 lM ss C| Ri gyrs 
367 | 1034 | M 1/36 BR 3yrs. 
368 | 1934 | M| 72 C R 2 yrs 
369 | 1034 | M|65 # R= 3yrs. 
370 | 1934 | M | 47. Cr R_ 2yrs. Intracranial secondaries 
371 | 1934 | M | 52 C2 R_- 3yrs. Recurrence lung 
372 | 1934 | M | 62 C2 R_= 3yrs. 
373 | 1034 | M| 52 § R_- 2yrs.? recurrence 
374 | 1035 | F | 6z C2! R I yr. ae 
375 | 1035 | F 63 |Cz| R Few months recurrence in liver 
370 | 1935 | M| 72 B_~ R_ Well to date 
377 | 1035 | F | 66 C2 R_ Wellto date 
378 | 1935 | F | 39 Cr’ D ; 
379 | 1935 | M | 38 C2 R_ Well to date 
380 | 1935 | M | 70 C2 R_ Well to date 
381 | 1935 | M | 70 R__ Well to date 
382 | 1936 | M | 30 Cr R_ Well to date 
383 | 1936 | F | 66 B R_ Wellto date 
384 | 1936 | M | 65 C2 R _ Few months. Secondaries in liver 
385 | 1936 | M | 62 Cr R_ Well to date 
386 | 1936 | M | 30 C2 R_ Well to date 
387 | 1037 | M | 68 B R_ Wellto date 
388 | 1937 | F | 46 B R_ Well to date = 
#Villous 


§Squamous 




















entirely disappear after treatment with radium. 
In some of these cases there has been recurrence 
and the patients have been treated again; in some 
there has been no recurrence. 

When, as sometimes happens, we see an adeno- 
carcinoma of the rectum as large as a dollar en- 
tirely vanish in 3 to 4 weeks, leaving not even a 
scar behind, we see what, to my mind, is a modern 
miracle. By no other known means could such an 
amazing result be obtained! 

In order to obtain it, however, it is necessary 
that exactly the right dose of radium should be 
given, and that all the seeds should be correctly 
placed. Unfortunately this is not easy to achieve. 
The correct dose for any individual tumor cannot 
be accurately estimated by any means now at our 
disposal, and the placing of the seeds is at best a 
somewhat haphazard performance. But we must 
not be discouraged. What can be done once, or a 
few times, can be done again, and our technique 
is improving. 

At present radium should be used only in cases 
in which the tumor is easily accessible, so that the 
seeds can be more or less accurately placed, and 
only in cases in which operative removal is for 
some reason contra-indicated. We bring both our- 
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selves and the treatment into discredit if we 
attempt, even at the patient’s urgent wish, to do 
the impossible by treating an inaccessible and 
unsuitable growth with radium. 

My own practice is to scrape away as much of 
the growth as possible with a Volkmann’s spoon, 
and then plant the seeds beneath and around the 
base as evenly as I can at 1 centimeter dis- 
tance from each other, the dose being approxi- 
mately 2 millicuries per centimeter with 0.5 
screening. 

Squamous epithelioma of the anal margin is in 
my opinion better treated by radium than by 
operation at the present day, and in such cases 
I now always advise radium. 

As regards the use of x-rays or radium to pre- 
vent recurrence after operation, my own opinion 
is that they are of little use. It may satisfy the 
patient and his relatives, and help to distribute 
the responsibility in a bad case, but practically 
I do not think it is much good. Rays cannot be 
used on the liver, where most of the recurrences 
take place, and local recurrence should now sel- 
dom occur if the operation has been properly per- 
formed and the case was originally a suitable one 
for operation. 





THE SURGICAL TREATMENT OF CARCINOMA OF THE 
THORACIC ESOPHAGUS 


With a Report of Three Successful Cases 


JOHN H. GARLOCK, M.D., F.A.C.S., New York, New York 


INCE Torek’s report of the first successful 
resection of the thoracic esophagus in 
1913, progress in the field of esophageal 
surgery has been slow indeed. The ana- 
tomical location of the organ, the technical diffi- 
culties often attending the operative procedure, 
the poor general condition of the patients when 
first seen by the surgeon, the prohibitive mortal- 
ity rate which has come to be associated with the 
operation, all have been factors in retarding the 
progress of this branch of surgery. In addition, 
the medical profession has, for a long time, re- 
garded x-ray therapy as the only form of treatment 
for this disease. That this generally accepted view 
is erroneous is proved by a casual survey of the 
literature dealing with the late end-results of 
x-ray therapy. The 2 or 3 isolated cases that have 
been reported to have survived at least 2 years 
following radiation, have in the final analysis no 
real significance. The most recent report of a 
large series of cases comes from the Memorial 
Hospital in New York. The paper was published 
by Watson in 1936 and includes a group of 666 
cases. These Watson divided into 2 series. The 
second group constituted those most recently 
treated. In this group, 68 patients were treated 
by divided doses of x-ray. Of these, 33 were alive 
at the time of his report; 8 for 1 year or more, and 
2 for 2 years. In the first series, the average length 
of life was only 4.8 months. When one considers 
that carcinoma of the esophagus is usually a slow 
growing tumor, the prolongation of life with radi- 
ation therapy may have only relative significance, 
especially inasmuch as preliminary gastrostomy 
was performed in almost every case, thus insuring 
an adequate food intake. 

The use of radium applied directly to the car- 
cinoma by means of the esophagoscope has little 
to commend it. The danger of necrosis of the 
esophageal wall with perforation and fatal medi- 
astinitis, is too obvious to warrant consideration 
of this remedy. It can be seen, therefore, that 
radiotherapy holds little promise of complete 


From the Surgical Service of the Mt. Sinai Hospital, New York. 

Presented in the Symposium on Cancer before the Clinical 
Congress of the American College of Surgeons, Chicago, October 
25-29, 1937- 


eradication of the disease and that serious con- 
sideration of this form of treatment for esophageal 
carcinoma should be reserved for the obviously 
inoperable cases. 

The rapid advances made in recent years in the 
field of thoracic surgery have given impetus and 
encouragement to a few surgeons to attempt sur- 
gical excision of the thoracic esophagus for carci- 
noma. That initial attempts have been attended 
by a high mortality is natural and to be expected. 
The same has been true in the development of 
every other surgical procedure of any magnitude. 
Constant persistence in one’s efforts until a ma- 
ture judgment in the selection of cases suitable for 
operative intervention has been developed and 
until the operative technique itself has become 
standardized and possibly simplified, will, un- 
doubtedly, have the effect of rapidly lowering the 
mortality rate to a more reasonable level. 

Unfortunately, the patient with carcinoma of 
the esophagus usually comes to the surgeon after 
the lesion has advanced so far locally as to pre- 
clude excision, or when his general condition, 
because of malnutrition and dehydration, is so 
poor that any surgical procedure would result in 
a fatality. When one remembers that most of 
these patients are elderly, and that there may be 
associated organic disease of other organs, such as 
myocardial damage, pulmonary disease, nephritis, 
and arteriosclerosis, it is not surprising that the 
number of patients that may be submitted to 
operation is indeed small. 

As with carcinoma of other organs, early diag- 
nosis is of the greatest importance. This means 
that the patient will reach the surgeon in good 
condition and so be better able to withstand the 
severity of the operation. A lower mortality will 
necessarily follow. One should not wait for the 
effects of starvation and dehydration to become 
evident before considering surgical intervention. 
Usually when great weight loss has occurred, the 
condition will probably be found inoperable. One 
should regard, therefore, changes in the act of 
swallowing in a person past 40 years of age, with 
the same suspicion as he does change in bowel 
habit in the diagnosis of carcinoma of the colon. 
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GARLOCK: CARCINOMA 





Fig. 1. Incision starts in seventh interspace in mid- 
clavicular line and is carried posteriorly. It extends up- 
ward between the vertebral border of the scapula and the 
spine. The seventh, sixth, fifth, and fourth ribs are 
divided as indicated. 


For example, the second case of 3 to be described 
presently, noted a rather sudden intolerance to 
hot liquids. Swallowing of hot fluid produced a 
burning sensation retrosternally. It is possible 
that this may be considered the earliest symptom 
of carcinoma of the esophagus. Careful analysis 
of a large series of cases will be necessary to prove 
this point. In any event, more attention must be 
paid by the physician to the patient’s complaints 
and more exact methods utilized to establish 
diagnosis. 

Any patient who develops a disturbance of the 
act of deglutition should be referred immediately 
to a competent radiologist for x-ray examination. 
It is possible to miss an early growth of the esoph- 
agus with the barium mixture usually employed 
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Fig. 3. The esophagus is dissected free from its attach- 
ments and a tape is placed around it. Traction on the tape 
aids materially in the subsequent dissection. 
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Fig. 2. An incision is made in the mediastinal pleura, 
exposing the esophagus. 


for gastro-intestinal study. I wish to emphasize 
this point because this is exactly what happened 
with the second case reported herewith. The 
initial fluoroscopic and x-ray examinations were 
negative. The persistent efforts of the radiologist 
finally disclosed a very small filling defect in the 
esophageal wall which was visualized with the aid 
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Fig. 4. The mediastinal pleura above the aortic arch is 
incised and the esophagus is freed from the surrounding 
structures. The tumor-bearing portion of the organ with 
a wide margin of normal tissue is removed after double 
ligation and division. 
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Fig. 5. Beginning suture of the mediastinal pleural flaps 
is shown. The infra-aortic remains of the esophagus are 
brought to lie entirely above the arch. 


of a much heavier mixture of barium by the 
method known as the mucous membrane tech- 
nique. 

It is fair to state, therefore, that a patient past 
40 years of age who presents any disturbance in 
swallowing which persists for longer than 2 or 3 
weeks should be submitted for x-ray examination 
by a competent radiologist, who, should the initial 
findings prove negative, must employ the mucous 
membrane technique to prove or disprove the re- 
sults of the first examination. If the symptoms 
persist despite completely negative findings, a 
repetition of the examination after a month would 
be in order. Or better still, esophagoscopy can be 
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Fig. 6. The cervical portion of the esophagus is exposed 
and the remainder of the organ is drawn out of the chest. 


performed. This would definitely establish the 
diagnosis. If the x-ray findings are suggestive of 
a tumor, the patient must be esophagoscoped by a 
competent operator. This phase of the examina- 
tion is most important because the esophago- 
scopist is able to localize the tumor accurately, 
note its size, determine the presence or absence of 
ulceration and the relative fixation of the tumor, 
and, what is most important, remove a small sec- 
tion for microscopic study. 

If a patient’s condition is fairly good, and if the 
findings by x-ray and esophagoscopy indicate that 
the tumor may be operable, then the patient may 
be prepared for the radical operation. This en- 
tails careful attention to mouth hygiene, adminis- 
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Fig. 8. Fig. 9. 


its end is sutured to the transverse skin incision as shown. 

Fig. 9. The thoracic wound is closed by encircling the 
contiguous seventh and eighth ribs with heavy catgut 
sutures. 


Fig. 7. A subcutaneous channel is made, extending from 
the lower end of the cervical incision as far as the second 
rib 


1D. 
Fig. 8. The esophagus is drawn through the channel, and 
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Fig. 10. Roentgenogram of esophagus following inges- 
tion of barium, showing an irregular stenotic defect be- 
tween the eighth and tenth dorsal vertebra. Case 1. 


tration of high caloric intake, 1 or 2 transfusions, 
and the performance of a preliminary permanent 
gastrostomy, preferably of the Janeway type. 
Extending the preparatory period over 1 to 3 
weeks is time well spent. The patient’s general 


condition may be so greatly improved that he will 
be able to withstand successfully the severity of 
the operation. In order to cleanse the ulcerated 
surface of the neoplasm and possibly thereby 
diminish considerably the peri-esophageal inflam- 


Fig. 12. Microscopic section of specimen showing infil- 
trating squamous cell tumor with epithelial pearl forma- 
tien, Case 1. 


Fig. 11. Gross specimen of resected esophagus. Unfor- 
tunately, the organ was opened through the neoplasm. 
Case 1. 


mation which often exists, I have recently sug- 
gested repeated washing of the esophagus for 3 or 
4 days before the operation. A Levin tube is 
passed to a point just above the neoplasm and 
through it saline or boric acid solution is irrigated 
past the growth. The washings descend into the 
stomach and emerge through the gastrostomy 
tube. This method of cleansing the surface of the 


Fig. 13. Photograph of patient 4 months after esophagec- 
tomy was performed, showing the rubber esophagus in 
place. Case 1. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 14. Roentgenogram following ingestion of heavy 
mixture of barium. This shows a small filling defect in the 
esophageal wall. Case 2. 


carcinoma which is usually infected should mate- 
rially decrease the incidence of postoperative 
mediastinitis. 

During the 7 to 10 days following the gastros- 
tomy, considerable improvement may be noted. 
The patient should be given about 6 ounces of 
high caloric fluid food through the gastrostomy 
tube every 3 hours. The necessary vitamins and 
minerals must be included in these feedings. The 
patient should be encouraged to take additional 
food by mouth because it has been found that the 
admixture of saliva is beneficial. Often, it is wise 
to transfuse the patient before operation. A trans- 
fusion during or immediately after the operation 
is imperative. This helps materially in combat- 
ing operative shock. 

Anesthesia. The combination of avertin and 
ethylene gas anesthesia seems to be an ideal one. 
Ethylene is the least irritating of all the inhala- 
tion anesthetics, and causes little or no circulatory 
depression. The only objection to its use is that 
the actual cautery cannot be used to divide the 
esophagus during the operation. But its many 
advantages far outweigh this minor inconven- 
ience. The combination of avertin and ethylene 
was very satisfactory in the 3 cases reported here- 
with. It is important that the services of a com- 
petent anesthetist be obtained. The anesthetic 


must be administered under varying degrees of 
positive pressure during the operation to vary 
the extent of inflation of the lung. Iam convinced 
the recovery of our 3 patients was in no small 
measure due to expertly administered anesthesia. 


OPERATION 


The operative technique to be described is a 
modification of the operation developed by Torek 
and reported by him in 1913. The operation is 
more tedious than difficult. The steps of the pro- 
cedure should be carried out methodically with- 
out haste. It is important to avoid unnecessary 
bleeding and to prevent infiltration of the medias- 
tinum with blood. This requires careful hemosta- 
sis. The lobes of the lung should be handled as 
gently as possible and care should be exercised not 
to traumatize the arch and descending portion of 
the aorta. These precautions will have the effect 
of greatly decreasing the operative shock. 

The patient is placed on his right side with the 
head resting on the abducted right arm and his 
back close to the edge of the operating table. The 
left arm is elevated and wrapped in sterile towels 
after preparation and placed in the care of a ster- 
ile nurse. One or two sandbags placed against the 
anterior chest region will prevent the patient from 
rolling forward on the operating table. After the 
usual skin preparation, the patient is draped in 
such a way as to leave exposed the chest, upper 
abdomen, left shoulder and arm, and neck. 

The incision begins in the seventh interspace in 
the mid-clavicular line and is continued posteri- 
orly along the course of the seventh interspace 
(Fig. 1). It is then carried upward between the 
vertebral border of the scapula and the spine as 
far as the third rib. The thoracic musculature is 
divided in the line of the skin incision. All bleed- 
ing points are carefully ligated before the thoracic 
cavity is entered. An incision is made in the 
seventh interspace dividing the parietal pleura 
with the intercostal muscles. The seventh, sixth, 
fifth, and fourth ribs are quickly divided about 1 
inch from the spine and the intercostal vessels are 
ligated with hemostatic sutures. A rib spreader is 
inserted, thus affording a clear view of the left 
thoracic cavity. The lobes of the lung usually 
collapse when the chest is opened, but complete 
collapse should not be permitted to take place 
because of possible circulatory embarrassment. 
The extent of collapse can be controlled by the 
anesthetist. The arch and descending aorta stand 
out in sharp relief. The esophagus, which lies to 
the right of the aorta in the mediastinum, can 
neither be felt nor seen. It may be possible to 
palpate the carcinoma. 
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Fig. 15. Gross specimen showing the very early lesion. 
his photograph indicates the extent of contraction of the 
resected organ. The specimen was about twice as long 
when first removed. Case 2. 


A vertical incision is made in the mediastinal 
pleura from the under surface of the aortic arch 
down to the diaphragm (Fig. 2). The pleural 
edges are dissected away from the underlying 
esophagus so as to form two flaps. These should 
be carefully preserved because they must be used 
later on in the operation to close the mediastinum. 
It is not difficult to free the esophagus bluntly 
throughout its circumference at one point. A 
tape is placed around the organ at this site and 
traction permits the surgeon to free the esophagus 
throughout its extent (Fig. 3). It is important to 
ligate the small esophageal arteries rising from the 
aorta and to divide the small branches of the 
vagus nerves. If care is exercised in ligating all 
small vessels, there will be surprisingly little loss 
of blood. This is important. 

Unless the neoplasm is hopelessly attached to 
the aorta, the operation should be continued. 
Not infrequently, the tumor may be fixed to the 
mediastinal pleura on the right side. Our first 
case presented this complication. It was found 
necessary to excise a piece of the right pleura 
along with the tumor in order to effect a radical 
removal. This resulted in a bilateral pneumo- 
thorax, but the effect on the patient was barely 
discernible. The opening in the pleura was packed 
and later closed with a running stitch of catgut. 
During the course of the operation, probably 
every 10 or 15 minutes, it is advisable to remove 
all packings and retractors, close the gaping 
wound and have the anesthetist expand the lung 
by increasing the pressure in his apparatus. Any 
circulatory or respiratory depression that may 
have occurred is immediately overcome. 

An incision is made in the mediastinal pleura 
‘bove the arch of the aorta and is extended as far 


Fig. 16. Microscopic section showing squamous cell 
carcinoma with pearl formation. The absence of infiltra- 
tion beyond the mucosa is noteworthy. Case 2. 


as the apex of the thorax (Fig. 4). Pleural flaps 
are fashioned here also and the underlying esopha- 
gus is freed from its surrounding attachments by 
careful finger dissection. The most shocking part 
of the operation occurs when the esophagus is 
separated from the posterior surface of the aortic 
arch. This maneuver must be executed with great 
care and with as little trauma as possible. The 
next step consists of division of the esophagus 
with the carbolic acid cautery between heavy silk 
ligatures about 1 inch above the diaphragm. The 
distal end is inverted into the stomach with two 
pursestring sutures of silk. This may be rein- 
forced by a layer of mattress sutures of chromic 
catgut. The esophagus is again divided between 
heavy silk ligatures above the neoplasm, and the 
tumor-bearing portion is removed (Fig. 4). This, 
I believe, is an important modification of the origi- 
nal Torek technique. Removal of the tumor im- 
mediately eliminates the infected portion of the 
esophagus and decreases greatly the possibility of 
spillage and contamination of the pleural cavity. 
It also obviates dragging the tumor-bearing area 
through the thoracic aperture into the neck 
wound. It was at this point that the ligature 
slipped off the end of the esophagus in our first 
case and permitted contamination of the pleura 
with the highly infected fluid present in the ulcer- 
ated surface of the carcinoma. An almost fatal 
empyema soon followed. It was because of this 
accident that the technique was changed as 
described. 

The remaining segment of the esophagus is 
brought to a position above the aortic arch by 
means of a curved clamp placed from above down- 
ward behind the arch and grasping the ligature 
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Fig. 17. Fig. 


Fig. 17. Photograph of patient 3 months after esophagec- 
tomy showing the fistula above and the gastrostomy open- 
ing. Case 2. 


surrounding the cut end of the organ (Fig. 5). It 
will be noted in the drawing that the end of the 
esophagus has been protected with an envelope 
of rubber dam in order to minimize contamina- 
tion. Warm packs are placed in the mediastinum, 
all other packings and string pads and retractors 
are removed, and the wound is temporarily closed 
with a few through and through sutures. 

The patient is now turned on his back. In doing 
so, great care must be exercised to maintain 
asepsis. The neck and anterior chest region are 
exposed and prepared. A complete, clean instru- 


Fig. 20. 

Fig. 20. Side view showing position of rubber esophagus. 

Fig. 21. After partial antethoracic esophagoplasty. The 
skin-lined tube ends at level of xiphoid cartilage. 


Fig. 21. 
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Fig. 18. Posterior view showing healed incisions. 

Fig. 19. Front view showing the rubber esophagus in 
place. 
ment tray should be at hand for this stage. 
Gowns and gloves should be changed. An inci- 
sion is made along the anterior edge of the left 
sternocleidomastoid muscle. The latter structure 
and the great vessels are retracted externally. 
The lateral thyroid vein is ligated and divided 
and the thyroid lobe is retracted mesially (Fig. 6). 
The cervical portion of the esophagus is easily 
identified and dissected free. A blunt hook is 
placed beneath it and traction draws the remain- 
ing portion out of the thoracic cavity. This is 
another modification of the Torek technique 


Fig. 22. 


Fig. 22. Showing the rubber esophagus tube in place. 
The short side tube acts as a vent for the escape of 
swallowed air. 
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Fig. 23. Side view showing the close approximation of 
the tube to the skin surface. 


which makes for added precaution against con- 
tamination (Fig. 6). A subcutaneous channel 1% 
inches in width is made extending from the lower 


end of the neck incision down to a point on the left 
side opposite the second rib (Fig. 7). A transverse 
incision 1% inches in length is made at this site 
and the esophagus is drawn through this tunnel. 
The esophagus is sutured to the skin incision with 
interrupted silk stitches. The cervical incision is 
closed and a dressing is applied (Fig. 8). 

Finally, the patient is turned again on his right 
side. Here also care must be exercised to main- 
tain asepsis. Gowns and gloves are again changed 
and clean instruments are utilized for the final 
steps. The chest wound is reopened and the 
mediastinum is inspected. All blood clots are 
removed and overlooked bleeding points ligated. 
The mediastinum both below and above the arch 
of the aorta is closed by suturing the two flaps of 
mediastinal pleura with a running stitch of catgut 
(Fig. 5). I believe it is important to drain the 
thoracic cavity in every case. Many intrathoracic 
complications may develop and it is a comfort to 
have a vent for at least the first 3 or 4 days after 
operation. For this purpose, a stab wound is 
made posteriorly in one of the lower intercostal 
spaces and a medium sized soft rubber tube is in- 
serted for 2 or 3 inches. This should be fastened 
to the chest wall by means of a suture passed 


Fig. 24. Photograph of tube devised for patient by Dr. 
Margolin. The small side vent allows for the escape of 
swallowed air. There is no leakage at any time. Case 2. 


through a cuff. When the patient is returned to 
bed, the outer end of the intercostal tubing should 
be placed under water in a bottle beside the bed. 
insuring a closed system. 

The thoracic wound is now ready for closure. 
The ribs are approximated by passing heavy 
chromic gut sutures around the seventh and 
eighth ribs (Fig. 9). The parietal pleura and 
intercostal musculature are closed together with 
a running stitch of catgut. Previous to this step, 
the lobes of the lung should be inflated by the 
anesthetist. The divided thoracic musculature 
is next repaired with interrupted sutures of plain 
catgut and the skin is closed in the usual way. 
After the dressing is applied, the anesthetist 
should again inflate the lungs until air bubbles no 
longer appear at the outer end of the intercostal 
tube which has been placed in a basin of water. 

Postoperative care. When the patient is returned 
to bed, he should be placed in a semirecumbent 
position. The Gatch bed is ideal for this pur- 
pose. Measures should be instituted to combat 
shock. Although hypodermic medication, stimu- 
lating enemas, external heat, etc., have undoubted 
value, the most effective remedy is a transfusion 
of whole blood. Sufficient morphine should be 
given to relieve pain. During the first 3 or 4 days, 
fluids should be given by clysis or, preferably, by 
the continuous intravenous drip method. Five 
per cent glucose in saline solution makes an ideal 
combination. If the inversion of the esophageal 
stump into the stomach has been satisfactory, 
fluid may be given by the gastrostomy tube. If 
the inversion has not been quite satisfactory, it 
is wise to delay gastrostomy feeding until the 
sixth or seventh day. Regular feedings should be 
given as soon as the general condition of the pa- 
tient permits. 

The care of the esophageal stump is important. 
Beginning the second day the patient should be 
encouraged to swallow fluids, which must be 
caught in a basin. This cleanses the esophagus 
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Fig. 25. X-ray of esophagus following ingestion of 
barium, showing an almost complete occlusion beginning 
at the ninth dorsal vertebra. Case 3. 


and helps to restore the act of deglutition. It is 
important to maintain good mouth hygiene and, 
toward this end, patients should be encouraged to 
chew gum. 

The intrathoracic situation must be watched 
closely and will usually give the surgeon concern 
during the first week. Some indication of what is 


Fig. 26. Gross specimen showing neoplasm completely 
encircling the esophagus. Case 3. 


going on within the chest may be obtained by th: 
temperature, the pulse rate, physical signs, x-ra\ 
examination of the chest, and the amount an 
character of the drainage through the intercosta 
tube. If there is no dyspnea, if the temperaturc 
pulse, and physical signs are within normal limits 
and if the drainage becomes less and less each day. 
the tube may be removed permanently. If x-ray 
examination and the clinical course indicate the 
presence of an empyema, surgical drainage wil! 
be indicated. It is important not to delay this 
step too long because these patients, in view of 
their precarious condition, cannot stand infection 
for very long. 

As soon as the patient’s condition warrants it, 
usually about the third week, the continuity of 
the esophagus should be established by inserting a 
rubber tube into the upper fistula and connecting 
it with the gastrostomy tube (Figs. 13 and 10). 
The tube is held in place by carrying a tape 
around the patient’s neck and attaching it to a 
safety pin which is inserted transversely into a 
rubber cuff placed about the tube about 2 inches 
below its upper end. The patient is now encour- 
aged to take all nourishment by mouth. In order 
to swallow solid food, he must thoroughly masti- 
cate it and mix it with more fluid than the normal 
person so that it will descend more easily through 
the tube into the stomach. From the experience 
with our 3 cases, Iam convinced that the admix- 
ture of saliva is important for the well-being of 


the patient. From the moment that eating by the 
usual route was commenced, these patients began 


to improve rapidly and gained weight. It is 
hardly necessary to add that the rubber esopha- 
gus should be removed frequently and cleansed. 

The care of the patient subsequent to his dis- 


Fig. 27. Microscopic section showing infiltrating squa- 
mous cell carcinoma. Case 3. 
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Fig. 28. Photograph of patient taken 2 weeks after oper- 
ation. Case 3. 


charge from the hospital is chiefly that of experi- 
menting with various sizes of rubber tubing until 
the rubber esophagus fits snugly into the fistula 
above. Leakage of ingested fluid from the upper 
end may be obviated by having the patient com- 
press the orifice against the rubber tubing. Due 
to the fact that the ability to belch gas has been 
removed by the operation, mechanical disturb- 
ances may develop which become distressing to 
the patient. For instance, our second patient 
could not eat without swallowing considerable air. 
It soon became evident that a column of air formed 
in the rubber esophagus, gradually rising to a 
higher level as the patient continued eating. 
Finally, a reservoir of air collected in the remains 
of the esophagus above the fistula. A violent con- 
traction of the esophageal stump forced the air 
and considerable fluid food out of the fistula 
around the tube and no amount of finger pressure 
could overcome this tendency. The constant soil- 
ing at meal time became very distressing to the 
patient. In order to overcome this, a partial ante- 
thoracic esophagoplasty was performed about 8 
months after her original resection, forming a 
skin-lined tube continuous with the upper esopha- 
geal stump and ending at a point opposite the 
lower sternum (Figs. 21, 22, and 23). Food is now 
conveyed the remainder of the distance to the 
stomach by a removable rubber tube (Fig. 24). 
At the present time, there is no leakage whatso- 
ever from the lower end of the skin-lined esophagus. 

The suggestion has been made that the newly 
formed skin-lined esophagus be extended by 
another plastic operation so that it becomes con- 
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Fig. 29. Anterior view showing the healed cervical inci- 
sion and the esophageal fistula opposite the second rib. 
Case 3. 


tinuous with the gastrostomy opening, thus obvi- 
ating the use of any tube. This should not be 
difficult from the technical standpoint. However, 
the experiences of Eggers and others with this pro- 
cedure indicate that the reflux of gastric juice 
into the skin-lined esophagus, causes digestion of 
the epithelium with the formation of ulcers and 
fistulas. For this reason and because the patient 
has no inconvenience from the use of the short 
rubber tube, we have not completed the esophago- 
plasty beyond its present stage. The use of a loop 
of small or large bowel placed subcutaneously to 
restore esophageal continuity involves an opera- 
tion of too great magnitude and risk to warrant 
serious consideration in the type of case under dis- 
cussion. If the object of our original operation, 
namely, eradication of the malignant growth, has 
been attained, little will be accomplished by 
attempting difficult procedures to restore esopha- 
geal continuity, especially if the patient is com- 
fortable with a removable rubber esophagus. 
Up to the present writing, there have been re- 
ported 6 successful resections of the thoracic 
esophagus for carcinoma. The cases reported in 
this paper constitute the seventh, eighth, and 
ninth. Undoubtedly other attempts have been 
made, but these have not appeared in the litera- 
ture probably because of the fact that the pa- 
tients died after operation. Despite this small 
number of successful recoveries, I am convinced 
that the operation should be undertaken more 
often and that the incidence of operability can be 
greatly extended. The operation need not be fol- 
lowed by a prohibitive mortality if the pre- 
operative preparation is carefully done and if the 
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operation is performed with due consideration of 
the need for careful hemostasis, the avoidance of 
rough handling of the thoracic structures, and the 
necessity of preventing contamination of the pleu- 
ral cavity. The 3 cases reported herewith con- 
stitute 3 attempts at surgical excision of the 


thoracic esophagus for carcinoma with no oper- 
ative mortality. 


CASE REPORTS 

Case 1. Mrs. B. B., aged 48 years. Was first seen on 
April 11, 1936. She presented the following history: Six 
months before admission to the hospital, she noted sub- 
sternal pain, shooting in character, which radiated from the 
upper epigastric region toward the throat, and occurred 4 
to 6 times daily. This was not related to her meals. In the 
last 4 months she experienced a continuous dull burning 
sensation in the lower chest anteriorly and, also, poste- 
riorly near the spine. During this period there was increas- 
ing ditliculty in the swallowing of solid food. For the last 
2 months, she subsisted only on fluids and some solid food. 
She lost 12 pounds in the last 3 months. The past, family, 
and personal histories were irrelevant. 

Examination showed a well developed and fairly well 
nourished woman, weighing 141 pounds. Blood pressure: 
systolic 170, diastolic 90. Patient had no teeth. Gums 
were in good condition. Heart and lungs were negative. 
Peripheral vessels were thickened. X-ray examination by 
the usual technique disclosed a stenotic lesion about 2'% 
inches in length in the middle third of the esophagus ex- 
tending from level of eighth to tenth dorsal vertebra. 
The margins of this lesion were irregular, and the lumen 
of the esophagus was displaced anteriorly (Fig. 10). 

The patient was admitted to the Mt. Sinai Hospital on 
April 12, 1936. Laboratory examinations: Wassermann, 
negative; urine, negative; hemoglobin, 84 per cent; red 
blood cells, 4,850,000; white blood cells, 9000; polynuclear 
leucocytes, 65 per cent; lymphocytes, 32 per cent; mono- 
cytes, 3 per cent. Esophagoscopy by Dr. R. Kramer 
showed an ulcerated granular neoplasm beginning on the 
posterior wall of the esophagus 30 centimeters from the 
region of the upper incisor teeth. A biopsy specimen re- 
vealed a hornifying, infiltrating, squamous cell carcinoma. 

On April 20, 1936, a Janeway gastrostomy was done 
through a small left upper rectus incision. The wound 
healed by primary union. Feedings through the tube were 
started on the second postoperative day. They were given 
every 2 hours at first; the interval between feedings was 
gradually increased to every 4 hours. 

Nine days later, radical resection of the esophagus was 
performed, following the original Torek technique. Aver- 
tin, ethylene anesthesia was used. Palpation revealed a 
thickening in the esophagus about 3 inches below the arch 
of the aorta. The tumor did not seem to be fixed to the 
aorta. After the esophagus had been freed, the carcinoma 
was seen to be fusiform in shape and measured about 3 
inches in length. Because of its intimate attachment to the 
mediastinal pleura on the right side, it was found necessary 
to remove a small piece of the right mediastinal pleura, 
thus producing a bilateral pneumothorax. This caused 
little change in the patient’s condition. As the esophagus 
was being drawn out of the chest into the neck wound, the 
silk ligature at the distal end of the esophagus slipped off, 
with the escape of a considerable quantity of esophageal 
contents. From the subsequent course, the thoracic cavity 
was contaminated at the same time. During the course of 
the operation the patient received a transfusion of 500 
cubic centimeters by the citrate method. 


GYNECOLOGY 


AND OBSTETRICS 


Examination of specimen. The specimen consists of a por 
tion of the esophagus measuring 9.5 by 2 centimeters (Fig 
11). The external aspect is distinctly roughened, dull, 
pinkish in color, and shows the presence of numerous fin 
adhesions. On one side near the center are seen a cluster o! 
3 lymph glands, the largest about 1 centimeter in diameter, 
the others 0.7 centimeter. These nodes are soft and elastic 
On section there is seen a small, grayish white area in th 
periphery of one of them. On opening the specimen, thi 
mucous membrane is seen to be smooth and glistening, pak 
grayish pink in color, and freely movable except over th 
tumor growth. Two centimeters from the proximal portion 
of the specimen is an elevation in the mucous membran 
1-centimeter above the surface, which appears somewhat 
soft and over which the mucosa is not movable. This por 
tion had been opened before receipt of the specimen and is 
seen to consist of grayish pink strands of tissue, having a 
finely granular appearance and suggesting an infiltrating 
neoplasm. On the wall opposite this area is a similar infil 
trating mass with the same characteristics. Extending dis 
tally from each of these nodules for a distance of 3 centi 
meters and lying on the surface of the muscularis are 2 
irregular areas containing an ulcer base which is covered by 
yellowish green slough in places, and in other situations by 
finely granular tumor tissue. The borders of these ulcer- 
ated areas are firm and inelastic. ‘The lumen of the esopha- 
gus over the site of the neoplasm is distinctly narrow, meas- 
uring 2.5 centimeters when opened in comparison with 5 
centimeters in the uninvolved esophagus. Microscopic ex 
amination reveals an infiltrating, hornifying squamous cell 
carcinoma with epithelial pearl formation. One lymph 
node shows early metastasis (Fig. 12). 

Postoperative course. First day. ‘Temperature rose to 
102.6 degrees Fahrenheit. General condition was good. Air 
bubbles and several ounces of bloody fluid drained through 
the thoracotomy tube. 

Second day. Temperature 103 degrees Fahrenheit; pulse, 
128. No dyspnea was noted. Straw-colored fluid drained 
from the left pleural cavity. 

Third day. Temperature was 104 degrees Fahrenheit. 
Patient was slightly dyspneic and restless. The heart was 
not displaced to the right. Percussion note: tympanitic 
posteriorly on the left side. Red blood cells numbered 
2,900,000; hemoglobin, 43 per cent, white blocd cells, 
20,800; polynuclear leucocytes, 80 per cent. 

Fourth day. Transfusion of 500 cubic centimeters was 
given by the citrate method. 

Seventh day. Under local anesthesia, an incision was 
made over the left ninth rib posteriorly and a portion of 
the rib was resected. A small walled-off empyema cavity 
containing grayish, turbid foul smelling fluid was found. 
The cavity was packed with iodoform gauze. Following 
this procedure, the temperature dropped to a lower level. 
It varied between 1or to 102 degrees Fahrenheit. X-ray 
examination of the chest revealed a large encapsulated col- 
lection of fluid and air in the left upper chest extending 
from the apex to the seventh rib posteriorly. 

Accordingly, another operation was done on the seven- 
teenth postoperative day. The upper end of the original 
operative incision was reopened. The sixth and fifth ribs 
were found exposed. Parts of the sixth, fifth, and fourth 
ribs were excised, unroofing a large collection of foul smell- 
ing pus and air which was supra-apical in location. The 
surface of this empyema cavity was lined with a shaggy 
grayish membrane. The cavity was packed with iodoform 
gauze, and the wound was left wide open. 

Following this procedure, the patient’s convalescence 
proceeded rapidly. The temperature dropped to normal 
and her general condition improved. Another transfusion 
of 500 cubic centimeters was given on the twenty-seventh 





GARLOCK: CARCINOMA OF THORACIC ESOPHAGUS 


postoperative day. On this day also, the rubber esophagus 
was inserted and the patient began taking most of her feed- 
ings by mouth (Fig. 13). 

During the following 2 months, the patient continued to 
improve slowly. All feedings were being taken by mouth. 
A regular schedule for these feedings had been prepared for 
the patient and it was assumed that she was following the 
directions implicitly. The empyema cavity gradually con- 
tracted down and was represented by a narrow cleft ex- 
tending toward the upper portion of the pleural cavity fora 
distance of about 6 inches. The lining of this cavity 
became rigid, and it was felt that surgical closure at some 
future date would be necessary. 

Around the beginning of August, which was approxi- 
mately 3 months after the original esophageal resection, 
the patient began to develop edema of the legs and feet, 
irregular reddish-brown skin lesions on the dorsum of the 
hands, a beefy-red tongue, and gastro-intestinal symptoms 
consisting of bots of diarrhea and abdominal cramps. 
Upon closer questioning, it was found that the patient had 
been taking nothing but clear broths for a period of 3 
weeks. She presented the picture usually associated with 
pellagra. When placed upon an adequate intake of protein, 
concentrated vitamins, fats, carbohydrates, and minerals, 
these symptoms disappeared. The lesions on the dorsum of 
the hands were no longer noticeable after 2 weeks of treat- 
ment. The patient began to recover her lost weight and 
gained an average of 3 pounds a week. 

About the middle of November, 1936, approximately 6 
months after esophagectomy, there was noted a small 
swelling mesial to the set jn and just above the inner 
end of the left clavicle. This lump appeared to be quite 
superficial and measured about an inch in diameter. It was 
firm and not tender. Through a small incision, a biopsy 
specimen was taken which showed the same histological 
characteristics as the original esophageal growth. This 
may very well represent an implantation carcinoma, the 
implantation occurring at the time of the original operation 
when the ligature slipped off the distal end of the cut 
esophagus and gross spilling occurred. I do not believe that 
this represents a metastasis or an extension along lym- 
phatic channels because the tumor was attached to the 
skin, was not situated in the anatomical location of lymph 
nodes, and was not part of the wall of the esophagus. The 
mass was treated intensively with x-ray and apparently 
completely disappeared during the following 6 weeks. Up 
to the present time there has been no recurrence at this site. 

Since then, repeated check-up roentgenograms were 
taken of the chest and the long bones for possible metas- 
tases. These have been consistently negative. 

In May of 1937, 13 months after the original esophagec- 
tomy, the patient was admitted again to the hospital for 
operative closure of the chronic empyema cavity. This was 
accomplished in 2 stages which consisted of removal of the 
ribs overlying the cavity, thus permitting the overlying soft 
parts to fall in so as to obliterate it. 

At the present writing, 18 months after esophagectomy, 
the patient is slowly regaining the weight which she lost 
during her stay in the hospital. She is taking all her food by 
mouth and utilizes the rubber esophagus. She has no diffi- 
culty with her makeshift swallowing mechanism and takes 
care of the cleaning and manipulation of the tubing herself. 

Case 2. Mrs. H. M., aged 53 years. This patient was 
first seen on November 2, 1936. She presented the follow- 
ing history: Eight weeks before she noted an uncomfort- 
able sensation behind the lower sternum when she swal- 
lowed warm liquids. She described it as being similar to 
the sensation following the swallowing of a fish bone. This 
discomfort persisted and was noted only at meal time when 
drinking hot liquids. A few weeks later she noted that solid 
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foods produced the same discomfort. She was referred for 
x-ray studies on October 17, 1936, exactly 6 weeks after the 
onset of symptoms. Films taken by the ordinary technique 
faiied to disclose any esophageal abnormality. Dr. Bendick 
repeated his examination and was able to demonstrate a 
small irregularity in the esophagus only after he employed ~ 
a heavier mixture of barium (Fig. 14). The findings indi- 
cated a small tumor mass measuring about an inch in diam- 
eter situated approximately 3 inches above the cardia. 
There was no obstruction to the passage of the barium. 
He ventured the opinion that this tumor was probably 
malignant. One week later esophagoscopy was performed 
by Dr. Kramer, who found a small sessile growth situated 
in the lower esophagus 34 centimeters from the incisor 
teeth. The surface of the tumor did not appear ulcerated. 
A biopsy specimen revealed squamous cell carcinoma. 
Past, family, and personal histories were irrelevant except 
for the fact that a cousin died of carcinoma. 

Physical examination was completely negative. The 
heart and lungs were negative. Blood pressure: systolic 
140, diastolic 85. The situation was discussed freely with 
the patient who possessed more than average intelligence, 
and radical surgical excision of the esophagus was offered 
as the only definite method of curing her of her condition. 
She finally elected to undergo the operation. 

She was admitted to the Mt. Sinai Hospital on Novem- 
ber 14, 1936. Preliminary studies showed a normal urine; 
hemoglobin, 75 per cent; red blood cells, 4,650,000; white 
blood cells, 7,000; polynuclear leucocytes, 57 per cent; 
monocytes, 1 per cent; lymphocytes, 42 per cent. Wasser- 
mann was negative. 

On November 16, a Janeway gastrostomy was performed 
under avertin, gas-oxygen anesthesia. Her convalescence 
following this procedure was uneventful. Feedings through 
the catheter were started on the second postoperative day. 

Resection of the esophagus was performed on November 
28, under avertin, ethylene anesthesia. The technique of 
this operation is described in the text. After the esophagus 
had been mobilized, a small tumor was felt in the right 
lateral wall about 3 inches above the diaphragm. Consid- 
erable difficulty was encountered in inverting the stump of 
the esophagus into the stomach, due, first, to the depth of 
the opening, second, the short esophageal stump, and third, 
because of the wide excursion of the diaphragm during 
respiration. The ligature around the distal end slipped off, 
but there was no soiling. It was possible to invert the 
esophageal end with 4 Lembert stitches of chromic catgut. 

The patient’s pulse during the course of the operation, 
which consumed 21% hours, varied between 88 and 98. The 
breathing was regular. A continuous intravenous drip of 
5 per cent glucose in saline was started during the middle 
of the operation. More as a prophylactic measure, a trans- 
fusion of 500 cubic centimeters was given about an hour 
after the operation. 

Examination of the specimen. Specimen consists of a 
resected portion of the esophagus, 6 centimeters in length 
(Fig. 15). The adventitia of the esophagus appears to be 
covered with a layer of muscular tissue which shows no 
external evidence of any tumor invasion. Within the center 
of the specimen is a small, somewhat soft mass which, after 
the esophagus is opened, is disclosed to be a flat sessile 
tumor mass situated approximately 2 centimeters from 
either end of the specimen. This mass is 2 centimeters long, 
14 millimeters wide, and is elevated from the surface of the 
mucous membrane about 1-centimeter. The mass is 
attached by a broad base to the mucous membrane of the 
esophagus. It is light pinkish gray in color, and has a 
number of small surface depressions. Microscopic exami- 
nation shows a hornifying squamous cell carcinoma with 
epithelial pearls. There is no infiltration beyond the mu- 
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cous membrane. The muscle layer of the esophagus is free 
of tumor tissue (Fig. 16). 

Postoperative course. First day. 
few complaints. The esophageal stump was inspected and 
found viable. Patient was able to swallow water without 
ditiiculty. The gastrostomy tube was opened every half 
hour to decompress the stomach and take the tension off 
the suture line at the cardiac end. Blood tinged serum was 
draining from the thoracotomy tube. Continuous intra- 
venous drip was maintained 

Second day. No drainage came through the thoracotomy 
tube. Evident pneumothorax was present on the left side, 
but there was no displacement of the heart. No respiratory 
difficulty was noted. Temperature was 1o1 degrees; pulse, 


No cyanosis or dyspnea; 


go. 

Third day. Greenish colored clear fluid in small amounts 
drained through the thoracotomy tube. Test for bile was 
negative. Temperature was 101 degrees; pulse, 92. The 
general condition was excellent. Portable x-ray of the chest 
showed some fluid at the left base. There was no evidence 
whatever of pneumothorax and practically no cardiac dis- 
placement. All fluid was given by vein in order to avoid 
risk of separation of the suture line at the cardiac end of 
the stomach. 

Fourth day. Hemoglobin 70 per cent; red blood cells, 
4,560,000; white blood cells, 24,000; polynuclear leucocytes, 
87 per cent; monocytes, 3 per cent; lymphocytes, ro per 
cent. Patient showed marked resistance to all forms of 
hypnotics. In order to obtain rest, patient was given a 
basal dose of avertin by rectum; i.e., 70 milligrams per 
kilogram, and she slept 7 hours. 

Fifth day. Patient was considerably improved as a result 

of rest induced by avertin anesthesia. Her general condi- 
tion was excellent; pulse, 96; temperature, 101.8 degrees; 
respiration, 24 to 30. Patient was washing fluids through 
esophageal stump. The redundant portion of this stump 
was excised. Examination of the chest fluid was negative 
for bile. There were scattered white blood cells. Portable 
x-ray of the chest showed an increased amount of fluid in 
the left pleural cavity. 

Sixth day. Patient appears to be a little more dyspneic; 
no cyanosis; not much change in pulse and respirations. 
Both operative wounds have healed by primary union, and 
all the sutures were removed. Chest was aspirated at 2 
sites in the fifth and sixth interspaces posteriorly. No fluid 
was obtained. The thoracotomy tube was not draining. 
The heart was not displaced. Blood pressure was 150/90. 
A policy of watchful waiting was adopted. 

Eighth day. Condition markedly improved today. Tem- 
perature was 99 degrees Fahrenheit; pulse, 90; respiration, 
22. The intercostal drainage tube was removed. Small 
amounts of fluid fed through gastrostomy tube. 

Tenth day. Hemoglobin was 70 per cent; red blood cells, 
4,420,000; white blood cells, 24,000; polynuclear leuco- 
cytes, 84 per cent; monocytes, 1 per cent; lymphocytes, 
15 per cent. 

Eleventh day. Condition was steadily improving. Regu- 
lar feedings by gastrostomy tube were given every 2 hours. 
Examination of the chest indicates signs of fluid at the left 
base posteriorly and in the axillary line. Aspiration in the 
eighth interspace showed clear yellow serum. Culture was 
reported negative. 

Thirteenth day. Patient became ill with dyspnea, pain 
over the front of the left chest, a temperature rise to 103.2 
degrees; pulse, 120; respiration, 40. Examination showed 
signs of fluid in the left chest below the spine of the scapula 
with a definite pleuro pericardial friction rub. 

Fourteenth day. About 4:00 a.m. a large amount of serous 
fluid escaped from the original intercostal drainage inci- 
sion, and all of the patient’s symptoms abated. X-ray 
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examination of the chest showed a moderate amount of 
fluid in the left pleural cavity, displacing the heart and 
mediastinum slightly to the right. The fluid showed a dis- 
tinct level in the mid portion of the chest. Accordingly, 
aspiration was performed in 2 places: (1) the midaxillary 
line in the sixth interspace; and (2) in the scapular line of 
the eighth interspace. In both situations, clear yellow fluid 
was obtained. This was thought to represent a sympa- 
thetic effusion due to an underlying collection of pus 
within the chest. A clamp was inserted in the original 
intercostal incision and thick pus was encountered. A tube 
was inserted for drainage. 

On the basis of this finding the patient was taken to the 
operating room on the fifteenth postoperative day. The 
intercostal incision in the eighth interspace was enlarged. 
With adequate retraction it was not necessary to resect a 
rib. There was found a small walled-off abscess cavity 
situated apparently in the lower portion of the posterior 
mediastinum. This contained about 14 ounces of greenish 
white odorless pus. In addition, there was a sympathetic 
effusion with beginning turbidity in the anterior portion of 
the chest. The mediastinal infection was packed with 
iodoform gauze and tubes were inserted to drain the ante- 
rior pleural effusion. From that day on, the patient’s con- 
dition improved rapidly. Another transfusion of 500 cubic 
centimeters of blood was given on the sixteenth day. The 
abscess cavity in the left chest gradually contracted down 
and all drainage stopped during the next 2 weeks. 

In the meantime the patient had been receiving gastric 
feedings with a daily caloric value of 2600, and containing 
approximately 250 grams of carbohydrates, 75 grams of 
proteins, and 160 of fat. The food contained all the neces- 
sary vitamins and minerals. During the third week a rub- 
ber esophagus was inserted and the patient began to take 
most of the feeding by mouth. The patient lost approxi- 
mately 20 pounds during her stay in the hospital. She was 
discharged exactly 8 weeks after the resection in excellent 
condition, taking all her feedings by mouth, and with the 
thoracic wounds solidly healed (Figs. 17, 18, 19, 20). 

During the following 2 months, the patient began to have 
considerable difficulty with the rubber esophagus. This 
consisted mainly of sudden leakage of food around the tube 
at the upper fistula with its attendant soiling and discom- 
fort to the patient. After considerable study, the cause for 
it was finally determined. It was noted that the patient, 
while eating, swallowed a considerable amount of air. Dur- 
ing the course of the meal, the column of swallowed air was 
seen to rise higher and higher in the rubber esophagus until 
a considerable reservoir was formed in the esophageal 
stump above the fistula. There soon followed a strong con- 
traction of the remaining esophagus with ejection of air 
and fluid food from the fistula. Various ingenious devices 
were made by Dr. S. Margolin to overcome this, but leak- 
age still occurred. 

Finally it was decided to construct a skin-lined esopha- 
gus, continuous with the esophagus above and terminating 
a few inches above the gastrostomy opening, in the hope 
that it would act as a reservoir for the food ejected down- 
ward by the esophagus above. Accordingly, the patient 
was readmitted to Mount Sinai Hospital and operated 
upon on June 24, 1937. The operative note reads as fol- 
lows: two parallel incisions were made extending from the 
level of the upper esophagus stump downward to about the 
level of the ensiform cartilage, thus creating a flap 3 inches 
wide and 5% inches long. The skin and subcutaneous tis- 
sues on the lateral margins of the flap were undermined for 
a distance of 1 inch on each side, leaving the middle por- 
tion attached to the underlying tissues in order to ensure 
a good blood supply. The flap was turned forward so as 
to have the skin surface face internally. The skin edges 
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were approximated with sutures of fine chromic catgut. A 
second layer of sutures approximated the subcutaneous 
tissues over the skin sutures. The remaining skin edges on 
the chest wall were now undermined extensively on each 
side. They were then sutured together with ease in front 
of the newly formed tube. The esophageal fistula was now 
circumscribed by an incision which left attached to the 
mucous membrane a small rim of skin. The anterior and 
lateral borders of the esophageal stump were now sutured 
to the upper end of the newly formed skin tube. The re- 
maining skin above was then sutured to the upper edges 
of the lateral chest flap on each side. It was necessary to 
make two small relaxing incisions on each side of the chest 
wall at the lower end of the lateral flaps in order to relieve 
tension. 

Convalescence following this procedure was uneventful. 
The wounds healed by primary union and the patient was 
discharged on the twelfth day. In the meantime, gastros- 
tomy feedings were being continued. Since then the pa- 
tient has utilized an ingenious short rubber esophagus de- 
vised by Dr. Margolin to bridge the short distance between 
the lower end of the newly formed esophagus and the 
gastrostomy (Figs. 21, 22, 23 and 24). It will be noted in 
the photographs that the tube bears a small side vent in the 
form of a catheter which extends upward into the esopha- 
gus and permits escape of swallowed air, but no food. The 
patient now eats normally without discomfort or leakage. 

At the present writing, it is 114 months since esophagec- 
tomy. The patient is approaching her original weight and 
has returned to her profession of teaching school. 

CasE 3. History No. 413618. J. T., aged 49 years, was 
admitted to the Mt. Sinai Hospital on September 3, 1937, 
presenting the following history: Five weeks ago the pa- 
tient began to experience difficulty in swallowing solid 
foods. He noted a sensation of obstruction at about the 
level of the ensiform cartilage, and, while eating, he felt 
the food slowly passing the site of obstruction. This pass- 
ing was accompanied by heartburn. These symptoms 
rapidly became worse during the succeeding 2 or 3 weeks. 
He noted gurgling sounds beneath the ensiform cartilage 
while swallowing liquids. About 2 weeks before admission 
he began to regurgitate small quantities of food immedi- 
ately after the ingestion of his meals. The patient lost 20 
pounds in weight, and became progressively weaker. There 
was no back pain. 

Personal history. The patient was a painter of structural 
steel and had worked on ship and subway construction. 
His habits were regular, and, aside from occasional indul- 
gence in alcohol, the patient had never been given to ex- 
cesses of any sort. His average weight when well was 155 
pounds. His weight on admission was 135. The past 
history was irrelevant. 

Examination showed a well developed, well nourished, 

middle-aged man who presented considerable difficulty in 
swallowing fluids and solids. There were no enlarged 
lymph-nodes. The heart and lungs were negative. Blood 
pressure was systolic 125, diastolic 80. 
_Laboratory examinations: Gastric contents were nega- 
tive for blood. Hemoglobin 86 per cent; red blood cells, 
4,800,000; white blood cells, 10,700; polynuclear leuco- 
cytes, 57 per cent; lymphocytes, 35 per cent; monocytes, 7; 
eosinophiles, 1 per cent. Stool was brown, formed, and 
negative for blood. Urine was negative. Urea nitrogen 
was § milligrams. 

X-ray examination by the usual technique disclosed an 
almost completely obstructing lesion in the esophagus 
beginning at the upper border of the ninth thoracic verte- 
bra. A small trickle of barium passed by the obstruction 
into the stomach (Fig. 25). 

Esophagoscopy was performed on September 9, 1937, and 
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disclosed a fungating mass occluding the esophagus a dis- 
tance of 35 centimeters from the upper incisor teeth. A 
biopsy specimen revealed a hornifying squamous cell 
carcinoma. 

On September 13, 1937, a Janeway gastrostomy was per- 
formed through a small left upper rectus incision. The- 
wound healed by primary union. Feedings through the 
tube were instituted on the second postoperative day. 

Three days later, cleansing irrigations of the surface of 
the carcinoma were instituted, as described in the text. 
Under fluoroscopic control, a Levin tube was passed to a 
point just above the obstruction and saline solution was 
flushed past the growth, the washings emerging from the 
gastrostomy tube. This was repeated twice daily up to the 
day of the radical operation. 

Seven days later, resection of the esophagus was per- 
formed under avertin-ethylene anaesthesia. The technical 
features are described in the text. Palpation of the medias- 
tinum revealed a thickening beginning about 2 inches 
below the arch of the aorta and extending downward for 
another inch. This indicated the site of the carcinoma 
which seemed fairly well fixed to the surrounding tissues. 
After mobilization of the esophagus below the growth, it 
was found that the tumor was intimately adherent to the 
right mediastinal pleura. However, it was possible to find 
a plane of cleavage and the esophagus at the site of the 
tumor was freed without entering the right pleural cavity. 
The tumor-bearing area with a wide margin of normal tis- 
sue was excised between ligatures of heavy silk. In draw- 
ing the infra-aortic portion of the esophagus upward be- 
hind the arch, the ligature closing off its divided end slipped 
off, but no visible spilling occurred. The ligature was 
reapplied and the operation proceeded without further 
incident. 

The patient’s pulse during the operation, which con- 
sumed 2 hours and 20 minutes, varied between 88 and 106. 
The breathing was regular. A continuous intravenous drip 
of 5 per cent glucose in saline was started during the 
operation. A transfusion of 500 cubic centimeters was 
given at its termination. 

Examination of the specimen. Specimen consists of a 
portion of resected esophagus measuring 7 centimeters in 
length (Fig. 26). The serosal surface is reddish pink, shows 
the presence of many adhesions, and has a firm yellowish 
white and pink nodular area near one end. In this same 
region there can be felt within the wall a firm, slightly 
irregular mass which completely encircles the wall of the 
esophagus. On opening the esophagus there is seen to be 
present, 1.5 centimeters from the distal end, a somewhat 
raised irregularly outlined 2-centimeter mass completely 
encircling the lumen and showing a shallow ulceration at 
its center. It appears to extend below the mucosa at its 
periphery. Both above and below the tumor mass there 
are present several discrete, firm yellowish nodules several 
millimeters in size within the mucosa. On section the mus- 
cularis shows definite infiltration with grayish granular 
tumor tissue. Microscopic examination shows an infiltrat- 
ing squamous cell carcinoma with metastatic involvement 
of one adjacent lymph node (Fig. 27). 

Postoperative course. First day. Patient’s general condi- 
tion good. The pulse varied between 108 and 124; respira- 
tion, 28 to 32. The temperature reached 106.6 degrees 
Fahrenheit on the evening of this day. The patient’s gen- 
eral condition, however, did not suggest any serious 
difficulty. 

Second day. Temperature dropped during 12 hours to 
100.2 degrees Fahrenheit. The sharp temperature rise of 
the preceding day was thought to be due, in part, to a post- 
transfusion reaction. Four ounces of serosanguineous fluid 
drained through the intercostal tube. No respiratory diffi- 
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culty was noted. Pulse varied between 116 and 138. Heart 
was not displaced. Patient was encouraged to swallow 
water, thus helping to flush the esophageal stump. 

Third day. Temperature was 100.4 degrees Fahrenheit; 
pulse, 100; respiration, 20. General condition of patient 
was excellent. Two ounces of serosanguineous fluid drained 
through the intercostal tube. Feedings by gastrostomy 
tube were instituted today. 

Fourth day. Condition good. Temperature 101 degrees 
Fahrenheit. Respiration was 20; pulse, 102. 

Sixth day. Temperature was 100.4 degrees Fahrenheit. 
His general condition was excellent. Two ounces of slightly 
blood tinged serous fluid drained through the intercostal 
tube. The cervical incision was dressed and silk sutures 
were removed. The wound healed by primary union. 

Seventh day. General condition was excellent. Inter- 
costal drainage tube was removed. The thoracic incision 
was inspected and found clean. Skin sutures were re- 
moved. Patient receiving regular gastrostomy feedings. 

Eighth day. Temperature was 100 degrees Fahrenheit; 
pulse, 90; respiration, 20. Patient was allowed out of bed. 
X-ray examination of chest showed complete expansion of 
the left lung with slight haziness in the lower portion which 
was interpreted as representing a small amount of fluid. 
The stump of the esophagus was healing nicely. 

At present writing, 24 weeks after operation, patient 
is in excellent condition. Thoracic wound has healed. 
Rubber esophagus is in place and patient is taking all food 
by mouth. It is expected patient will be discharged from 
hospital shortly. 
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CYSTECTOMY AND TRANSPLANTATION OF THE URETERS 
INTO THE BOWEL FOR CARCINOMA OF THE BLADDER 


CHARLES C. HIGGINS, M.D., F.A.C.S., Cleveland, Ohio 


N RECENT years, transplantation of the 
ureters into the pelvic portion of the colon 
and cystectomy have become accepted as 
standard surgical procedures in the treat- 

ment of certain pathological lesions. 

Prior to the advent of intravenous urography, 
it was impossible to study the physiology and 
dynamics of the upper urinary tracts following 
transplantation, but a method is now available 
by which visual interpretation of results may be 
secured years after operation. In view of these 
investigations, the excellent clinical results, and 
low morbidity and mortality, the applicability of 
this method of treatment of exstrophy of the 
bladder is not a subject of controversy. The same 
procedure is also accepted for conditions such as 
vesicovaginal fistula in which a plastic operation 
does not suffice to render a cure, certain groups of 
patients with chronic interstitial cystitis, tuber- 
culous cystitis with marked diminution in the 
bladder capacity and intolerable pain in which a 
nephrectomy has been performed previously for 
renal tuberculosis while the other kidney and 
ureter remain normal, and carcinoma of the blad- 
der in a selected group of patients. 

The reluctance of surgeons to accept the opera- 
tion of total cystectomy has been due not to the 
technical difficulty of removing the bladder, but 
rather to a divergence of opinion as to the most 
satisfactory method of disposing of the ureters. 
For this, 4 methods are available: (1) nephros- 
tomy; (2) pyelostomy; (3) ureterostomy; (4) 
transplantation of the ureters into the recto- 
sigmoid. 

While the first 3 procedures may satisfy the 
immediate requirements, they possess distinct 
disadvantages. Early and serious renal infection 
ensues and this is followed by impairment of 
renal function. The patient must also endure the 
inconvenience of wearing a receptacle to collect 
the urine, the unavoidable odor of which renders 
it difficult to maintain social and business activ- 
ities. But, by the implantation of the ureters into 
the bowel, experience has conclusively demon- 
strated that the rectum serves adequately as a 
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reservoir for the urine without distressing the 
patient with frequent excursions to the toilet. In 
addition, intravenous urograms have revealed 
normal upper urinary tracts years after operation 
in many instances. Conversely, it is true that 
years following transplantation of the ureters into 
the rectosigmoid, intravenous urographic studies 
may reveal dilatation of the ureters and hydro- 
nephrosis due to ureteral obstruction. With 
refinements in operative technique, however, this 
complication is gradually occurring less fre- 
quently. 

In advocating cystectomy and transplantation 
of the ureters for carcinoma of the bladder, several 
important factors must be taken into consideration. 

Accurate diagnosis early in course of disease. 
The cardinal symptom of a bladder tumor is 
hematuria. As a general rule, this alarms the 
patient sufficiently that he consults a physician 
for advice. 

The report of the Registry of Carcinoma of the 
Bladder of the American Urological Association (4) 
offers valuable information regarding the period 
of time elapsing from the onset of symptoms 
until an accurate diagnosis is established. In the 
series of 694 cases in which the character and 
duration of the initial symptoms were known, it 
was found that in 10.8 per cent of the cases the 
diagnosis was established within 1 month after 
onset of the initial symptoms, in 32.13 per cent 
within 5!4 months, and in 51.7 per cent before a 
year had elapsed, while in 48.3 per cent a diag- 
nosis was established more than 1 year after the 
appearance of the initial symptoms. The initial 
symptom in 63.5 per cent of the cases was 
hematuria; therefore, an early diagnosis of this 
condition can frequently be established and by 
routine employment of the cystoscopic examina- 
tion the percentage of accurate diagnoses will 
increase considerably. 

Various other symptoms, such as the passage 
of clots, frequency, and dysuria, may similarly 
induce the patient to seek relief. It is evident 
then that carcinoma of the bladder produces 
symptoms sufficiently alarming that medical ad- 
vice is sought relatively early. This is in con- 
trast to malignant processes in some other parts 
of the body where more vague, bizarre complaints 
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are produced, these being of insufficient severity 
to cause the patient to seek medical consultation 
until the lesion is well advanced. 

Results secured by treatment other than cystectomy 
and factors influencing the end-results. A review of 
the methods employed in the treatment of car- 
cinoma of the bladder reveals that no standard 
method has been adopted and further that various 
factors influence the procedure instituted. 

The size of the tumor and its character— 
whether infiltrating or papillary—definitely in- 
fluence the end-result and are of prognostic sig- 
nificance. The grade of the tumor, according to 
Broders’ classification, the position of the tumor 
in the bladder, and whether single or multiple 
tumors are present, are all of definite clinical sig- 
nificance and are of importance in evaluating the 
suitability of cystectomy as the procedure of 
choice. 

The 854 tumors of the bladder reported by the 
Carcinoma Registry were found in the following 
locations: trigone, 32.2 per cent; lateral walls, 
35-3 per cent; posterior wall, 10.2 per cent; blad- 
der neck, 9 per cent; vault, 7.5 per cent; and the 
anterior wall, 5.7 per cent. More important, how- 
ever, was the observation that of the 854 cases, 
one area of the bladder only was involved in 473, 
namely: trigone, 27.37 per cent; bladder neck, 
5.89 per cent; lateral walls, 41.89 per cent; pos- 
terior wall, 10.92 per cent; anterior wall, 6.32 
per cent; and the vault, 7.58 per cent. 


These statistics are of great importance in deter- 
mining the treatment to be employed. Tumors on 
the low lateral walls usually involve the ureteral 


orifice on the same side. In our series, we found 
that if tumors of the trigone and bladder neck 
were included, complete excision of the growth 
without injury to the ureters or damage to the 
vesical sphincter, the later resulting in incon- 
tinence, was technically impossible in 72.5 per 
cent of the cases. Obviously, when the tumor 
occupies a position low on the lateral wall, wide 
excision of the bladder with reimplantation of the 
ureter into another portion of the bladder is pos- 
sible. Thus, in only 27.5 per cent of our series— 
and this figure agrees closely with that of the 
Carcinoma Registry (23.4 per cent)—was com- 
plete excision possible without either reimplant- 
ing a ureter into another part of the bladder or 
injuring the bladder neck. While carcinoma 
involving the vault of the bladder is readily acces- 
sible to resection, it is extremely malignant and 
metastasis occurs to the liver by way of the 
lymphatics of the obliterated hypogastrics. 
Considerable stress has been placed upon accu- 
rate grading of the tumor according to Broders’ 
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classification. What is the incidence of bladder 
tumors of low grade malignancy in which the 
prognosis should be more favorable? 

Of a series of 902 cases studied by the Carci- 
noma Registry, 436 were papillary carcinoma 
while 446 were infiltrating carcinoma, and 20 
were not definitely classified. Let us now note 
the end-results secured for tumors of varying 
degrees of malignancy according to Broders’ clas- 
sification, the analyses being made from a series 
of 658 epithelial tumors reported by the Carci- 
noma Registry. Of 133 tumors classified as grade 
I, 61 or 45.9 per cent of the patients were alive 
5 years; of 194 patients with grade II tumors, 50 
or 25.7 per cent were alive at the end of 60 
months; of 244 with tumors grade III, 34 or 
13.9 per cent survived 5 years; and in 70 with 
tumors grade IV, 4.3 per cent were alive 5 years. 
This report, however, contains only data on 
patients who survived 5 years and does not 
exclude patients with recurrences who may not 
survive 6 or more years. The report indicates 
that the cancer may be under control. 

The question arises as to what results may be 
obtained in the treatment of carcinoma of the 
bladder and why there is such discrepancy when 
end-results of treatment of carcinoma of the blad- 
der are compared with those for carcinoma in 
other accessible parts of the body. 

In dealing with tumors of the bladder of the 
lowest grade of malignancy according to Broders’ 
classification (i.e., grade I), should we be satisfied 
that only 45.9 per cent of the patients survive for 
5 years and for the 2 lowest grades of malignancy 
(i.e., grades I and II), can we expect only 35.8 
per cent of the patients to live for 5 years? It is 
true that these statistics were compiled from the 
reports of many surgeons and that more favorable 
results have been presented by some authors but 
they do represent an average of the results being 
secured at the present time. 

It is also true that these results are for both in- 
filtrating and papillary tumors; however, of 151 pa- 
tients surviving 5 years, the tumor in 109 cases was 
of the papillary type, 34 were infiltrative, and 8 were 
not classified. In the group of 312 patients who 
were operated upon for papillary tumors, 34.9 
per cent survived for 5 years. Is this the best 
result that can be secured in this type of tumor 
which is not infiltrating in character? It is like- 
wise interesting that only 13.9 per cent of the 
patients with the infiltrating type of carcinoma 
of the bladder were stated to be cured. 

The size of the tumor in the bladder is of prog- 
nostic significance. The report of the carcinoma 
registry stated that 30.3 per cent of the tumors 
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less than 2 centimeters in diameter were con- 
trolled for 5 years, but if the tumors were larger 
than 5 centimeters, only 15.8 per cent of the 
patients were alive at the end of 5 years. 

In conclusion as to the general end-results in 
carcinoma of the bladder at the present time, the 
registry stated of 658 patients operated upon 
before January 1, 1931, 151 survived for 5 years. 
Of this entire group, 104 or 15.9 per cent were 
reported to be without evidence of cancer. Therefore, 
can we prognosticate that only 15.9 per cent of 
patients with carcinoma of the bladder will sur- 
vive for 5 years without evidence of cancer unless 
cystectomy and transplantation of the ureters 
are employed? In answering this question, the 
causative factors responsible for death of patients 
with carcinoma of the bladder obviously must be 
considered. 

The incidence of metastasis is a disputed ques- 
tion. Of go2 cases carefully studied by the car- 
cinoma registry, metastases were present in 72 
instances. However, no accurate report could be 
given as to the number of examinations made in 
which no metastases were found. Metastases 
occurred in the following locations, arranged in 
order of their frequency: bones, lungs, regional 
nodes, liver, retroperitoneal nodes. At the Mayo 
Clinic, metastases were found at autopsy in 30 
per cent of the cases and visceral involvement 
was present in one-half of these. Caulk states 
that metastases were present in 25 per cent of his 
cases. Smith, at the Massachusetts General Hos- 
pital, reports a higher incidence—go per cent; 
Beer has stated that metastases were present in 
about ro per cent of his cases; while in our group 
at the Cleveland Clinic, between 10 and 12 per 
cent showed metastatic lesions. Therefore, metas- 
tasis from the primary growth is not the cause of 
death in the majority of cases. 

The site of predilection for carcinoma of the 
bladder is the region near one of the ureteral ori- 
fices. As the growth enlarges, ureteral obstruction 
ensues and this is followed by irreparable damage 
to the upper urinary tract. Caulk, in 1935, 
admirably discussed this problem and emphasized 
the fact that death frequently does not occur 
from the malignant lesion per se, but rather from 
urosepsis. As the obstruction induced by the 
involvement of the ureteral orifice continues, dila- 
tation of the ureter, stasis, and hydronephrosis 
occur. The infection which invariably follows is 
attended by pyelonephritis, pyonephrosis, and 
eventually impairment of renal function occurs 
with complete destruction of the kidney. 

The location of the tumor influences the results 
that can be anticipated, aside from the grade of 


the tumor. A small grade I tumor involving the 
ureteral orifice may already have destroyed the 
kidney when a patient is first seen, while a grade 
II or III tumor which is located higher on the 
lateral wall may be radically excised before it 
involves the ureteral orifice with secondary in- 
volvement of the upper urinary tract. Inter- 
pretation of the cystoscopic picture may be 
misleading and involvement of the ureter, though 
present, may not be suspected. When involve- 
ment of the ureter is present, however, the cysto- 
gram may show more extensive infiltration of the 
bladder wall and ureteral regurgitation may be 
evident. We believe that a cystogram should be 
made in all cases of carcinoma of the bladder. 

Postmortem study on several occasions has 
revealed urosepsis to be the cause of death while 
the carcinoma was still limited to the confines of 
the bladder. In reviewing 300 cases, Caulk stated 
that evidence of renal infection was present in 21 
per cent. while Barringer found infection in 16 
per cent of his cases. In our series, evidence of 
renal infection was found in 19 per cent. Perhaps 
the most striking statistics on the cause of death 
are those of Caulk who found records of death in 
go of his 300 cases, and of these, 25 came to post- 
mortem. He found evidence of renal disease in 
34, or 38 per cent. Of the 25 cases which came to 
autopsy, 15, or 60 per cent, died a renal death. 

It is likewise well to recall that repeated fulgur- 
ations of tumors near the ureteral orifice may lead 
to stenosis of the ureteral orifice with resultant 
involvement of the upper urinary tract. It is 
therefore estimated that in over 50 per cent of all 
cases, renal failure and urosepsis secondary to 
involvement of the ureters are contributory fac- 
tors causing death. 


CYSTECTOMY AND TRANSPLANTATION OF 
URETERS 


Age of the patient. In considering cystectomy 
and transplantation of the ureters as a treatment 
for carcinoma of the bladder, certain problems 
arise which are in contrast to those present when 
the operation is designed for the relief of exstrophy 
in children. While the age of the patient is of 
considerable importance, the presence of co- 
existing pathological processes is more evident, 
such as hypertension, myocardial degeneration, 
general disability, or renal insufficiency. Individ- 
ualization is necessary to determine whether cys- 
tectomy can safely be advocated or whether less 
radical procedures should be instituted. In our 
series of 34 cases of carcinoma of the bladder in 
which transplantation of the ureters into the 
sigmoid and cystectomy have been performed, 
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I patient was 77 vears of age, g were more than 
60 years of age, 8 were between 50 and 60, and 
the 16 remaining were less than 50 years of age. 

The maximum age limit at which the operation 
is advisable is influenced by the general condition 
of the patient, the findings at cystoscopic exami- 
nation, the status of the kidneys and ureters, and 
the presence or absence of co-existing pathology. 

Treatment. A discussion of the various types of 
treatment of carcinoma of the bladder is beyond 
the scope of this paper. Only facts of significance 
regarding carcinoma of the bladder are discussed 
and our opinion regarding cystectomy at the 
present time is presented. 

In the treatment of carcinoma in general there 
has occurred an extension of the range of opera- 
bility with an accompanying decrease in the mor- 
bidity and mortality. This is evidenced by the 
results secured by laryngectomy for intrinsic car- 
cinoma of the larynx, by radical operations for 
carcinoma of the stomach and colon, and now 
lobectomy for carcinoma of the lung. 

Rankin states that since 1900 radical operations 
for treatment of cancer of the colon have grad- 
ually evolved into satisfactory technical proce- 
dures, and this has been accompanied by a slow 
but gradual decrease in the mortality. We believe 
the same thing will happen in cystectomy and 
transplantation of the ureters into the bowel for 
selected cases of carcinoma of the bladder. At the 
present time cystectomy is looked upon as a 
“court of last resort’ in many instances and is 
instituted only for well advanced carcinoma of 
the bladder or when conservative procedures 
have failed. 

Obviously, if the operation is employed in the 
group of patients who already have pyelonephri- 
tis, impaired renal function, and large dilated 
ureters, thus rendering the operation technically 
difficult or impossible, a higher mortality will 
result than when no complicating factors are 
present. Certainly the range of operability is by 
no means 100 per cent, even if the bladder can 
be removed in toto. As the continuity of the 
sigmoid or rectosigmoid cannot be restored in all 
cases following the radical removal of a car- 
cinomatous lesion, in like manner the condition 
of the upper urinary tract may not justify im- 
plantation of the ureters into the colon or even 
cystectomy in all cases, and palliative treatment 
must be advised in certain instances. That cys- 
tectomy and transplantation of the ureters into 
the rectosigmoid can be accomplished with a low 
mortality in adults is evidenced by the results 
secured in a selected group of patients with inter- 
stitial cystitis and vesicovaginal fistula. Here 


again the low mortality and morbidity are due to 
good renal function, absence of or minimal 
amounts of renal infection, and normal caliber of 
the ureters. 

Thus in patients with carcinoma of the bladder 
in whom infection of the kidneys is either not 
pronounced or entirely absent, when renal func- 
tion is not impaired, and when the ureters are 
normal or only slightly dilated, we can expect 
satisfactory end-results and a material reduction 
in the mortality. If cystectomy were employed, 
would not more than 15.9 per cent of patients, as 
reported by the carcinoma registry in which other 
types of treatment were used, be free from cancer 
at the end of 5 years? 

We now recommend cystectomy and trans- 
plantation of the ureters into the rectosigmoid in 
the following groups of cases: 

1. When the carcinoma is located at the base 
of the bladder and the ureteral orifices are 
encroached upon or the vesical sphincter is so 
involved that adequate local treatment would 
exert a destructive action on the ureteral orifice 
or would cause incontinence. 

2. When more extensive single or multiple 
infiltrating tumors are present. 

3. When multiple, recurring tumors develop 
rapidly and cannot be controlled by fulguration, 
so that they eventually fill the bladder. 

In addition to these 3 groups of cases, certain 
other factors must be taken into consideration 
before the radical operation is recommended: 

1. Renal function must be satisfactory, pref- 
erably in both kidneys, but at least normal in one 
kidney. In 3 instances we have transplanted the 
ureter from the normal kidney into the bowel, 
finally performing the cystectomy after removing 
the opposite kidney because of infection and 
complete loss of function as the result of a bladder 
tumor obstructing the ureter. 

2. The presence of metastases or evidence of 
local-extension of the malignant lesion must be 
taken into consideration. If, at the time of trans- 
plantation of the ureters, clinical evidence of 
extension of the carcinoma beyond the confines of 
the bladder is noted, we believe that the radical 
operation is inadvisable. Palpation of the re- 
gional lymph nodes and those at the bifurcation 
of the aorta is a routine procedure. As these 
glands are not removed in their entirety if in- 
volved, local recurrence would obviously ensue. 
Roentgen-ray study to exclude the possibility 
of metastasis to the chest is advisable in all such 
cases. 

3. Intravenous urograms should be made to 
demonstrate that the calibers of the ureters are 
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such that their implantation into the bowel is 
technically possible. 

4. As Quinby has mentioned, demonstration 
of an actively growing carcinoma should be made 
by microscopic examination (biopsy). 

During the last 2 years, cystectomy has also 
been performed in a selected group where radical 
segmental excision of the bladder was not possible 
and where we believed that insufficient radium 
could be implanted in the tumor to completely 
destroy it. Similarly, when a cystogram revealed 
evidence of much more extensive involvement of 
the bladder wall than was suspected by the cysto- 
scopic picture, the radical operation was recom- 
mended. 

Pre-operative care. In discussing carcinoma of 
the colon Dr. Fred Rankin states, ““No operative 
step in the treatment of malignancy is of more 
importance than the initial preparation, particu- 
larly in the face of obstruction. The chronic 
obstruction does not necessitate an emergency 
procedure and operative measures are greatly 
facilitated and end-results influenced by giving 
some time to pre-operative measures.” 

In transplanting the ureter into the rectosig- 
moid, preparation of the bowel is likewise essen- 
tial. Our pre-operative routine is similar to that 
used by Dr. T. E. Jones in preparing patients for 
operations on the colon. 

1. A liquid, non-residue diet is supplemented 
by candy, glucose, and gelatin. 

2. One thousand cubic centimeters of a 10 per 
cent solution of glucose are administered intra- 
venously each day. The glucose is given with 
saline solution if the kidney function is not 
impaired but, if the function is decreased, dis- 
tilled water is substituted for the saline solution. 

3. Magnesium sulphate is administered orally 
each day. One ounce of magnesium sulphate is 
dissolved in 8 ounces of water, 1 ounce of this 
mixture being taken every half hour starting at 
7.a.m. None, however, is used on the day prior 
to the operation. 

4. The bowel is cleansed with an enema daily. 

5. Provided there are no other complications, 
the number of days of preparation before opera- 
tion depends upon the renal function and the 
cleanliness of the bowel. When all enemas return 
clear, the bowel is considered clean. The day 
before operation, an enema is given both in the 
morning and at night. 

6. Three doses of paregoric, each of 2 drams, 
are prescribed at intervals of 2 hours, usually 
from 4 to 8 o’clock the night before operation. 

7. Blood transfusions are used when indicated 
by condition of patient and blood picture. 
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8. Complete study of upper urinary tract is 
made by tests of function and intravenous 
urography. 

g. Urinary antiseptics intravenously or orally 
are administered as indicated. 

10. Miscellaneous supportive measures are 
employed as necessary. 

Since this pre-operative routine has been em- 
ployed, convalescence has been more smooth and 
complications have definitely been reduced. Cer- 
tainly the adequate pre-operative preparation of 
the colon minimizes the possibility of peritonitis 
and of acute ascending infections of the kidney 
following the operation. Many of these patients 
are debilitated, and increased resistance to infec- 
tion, restoration of the water balance to normal, 
and improvement of the renal function are essen- 
tial measures which result in elimination or reduc- 
tion of postoperative complications. 

Operation. The operation to be recommended 
in a given case is influenced by the general condi- 
tion of the patient, renal function, caliber of the 
ureters, and the presence or absence of renal 
infection. One of two surgical procedures is 
usually employed—either the Coffey I operation 
or that advocated by us in 1933 (5). 

When the Coffey I technique is employed, uni- 
lateral transplantation of the ureters is advisable. 
This is attended by a lower mortality than is the 
case when both ureters are simultaneously trans- 


planted by this method. At the time the right 
ureter, which is the first to be transplanted into 
the rectosigmoid, is done, it is advisable to 
explore the abdomen for metastasis, glandular 


involvement, or extravesical extension. Ten to 
12 days later, the left ureter may be transplanted 
into the rectosigmoid if there are no contra- 
indications. After the transplanted ureters are 
functioning well, as indicated by intravenous 
urographic studies, cystectomy is performed. The 
postoperative reaction following transplantation 
of the first ureter is usually more pronounced than 
that following transplantation of the second ure- 
ter, an elevation of temperature and increase in 
the pulse rate usually occurring for a few days 
and then gradually returning to normal. 

The Coffey I procedure is preferable in cases of 
impaired renal function or in instances when 
varying degrees of dilatation of the ureters are 
present. 

In another group of cases, however, when the 
ureters are of normal caliber or are only slightly 
dilatated, when the renal function is only slightly 
impaired, and when the physical condition of the 
patient is satisfactory, we believe that both ure- 
ters may be transplanted simultaneously by the 
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transfixion suture method. As the continuity of 
the ureters is not interrupted until new channels 
are established, there is no interruption of kidney 
function throughout the entire operation. 

In some instances in which considerable fat is 
present in the mesentery, it has been found impos- 
sible to employ this technique without too much 
tension upon the line of anastomosis. Thus 
individualization is necessary and the operative 
procedure to be employed depends upon the 
familiarity of the surgeon with the various opera- 
tive techniques and the clinical findings prior to 
and during the operation. 

The use of ureteral catheters is usually unnec- 
essary. We have utilized the catheter principle 
in two instances in which the ureters from soli- 
tary kidneys were transplanted into the recto- 
sigmoid to eliminate the possibility of temporary 
obstruction. 

Postoperative care. An exacting postoperative 
regimen is essential, and the following routine has 
given the most satisfactory results in our hands. 

1. The patients are maintained in a supine 
position for at least 8 hours if spinal anesthesia is 
used; then they are placed in Fowler’s position. 

2. The blood pressure is taken every 15 min- 
utes until it returns to normal. 

3. No fluids are administered by mouth for 48 
hours and then small amounts of water are taken 
orally for 12 hours. During the following 12 
hours, clear fluids are started with 1 ounce hourly, 
and this amount is gradually increased. A low 
residue diet is then given for a period of 5 to 
7 days. 

4. The fluid intake is maintained at 3,000 cubic 
centimeters daily. For the first 2 days, 2,000 
cubic centimeters of 1o per cent solution of 
glucose is administered intravenously and 1,000 
cubic centimeters of saline solution infusion daily. 
After this period, fluids are given intravenously 
as indicated by a study of the blood chemistry 
and the amount of fluid taken by mouth. 

5. Narcotics are given as necessary. 

6. A rectal tube is inserted at the time of 
operation. This may be changed, but is replaced 
and left in the rectum for a period of 8 to 10 days. 
The rectal tube is irrigated gently at intervals of 
2 to 3 hours to insure patency. When the trans- 
fixion suture technique is employed, gentle trac- 
tion is made on the rectal tube at the end of 24, 
36, and 48 hours until the tube containing the 
silk sutures is expelled. A plain rectal tube is 
then reinserted for a period of 5 to 7 days. 

7. Studies of the blood chemistry (urea and 
creatinine) are made daily until the levels return 
to normal. 
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8. Ten cubic centimeters of salihexin are com- 
bined with the intravenous glucose as a urinary 
antiseptic for the first 3 or 4 days following 
operation. 

g. General supportive measures are prescribed 
as indicated. 

Anesthesia. Spinal anesthesia has been the 
anesthetic of choice in our patients. The com- 
plete relaxation induced by this type of anesthesia 
facilitates the ease with which exploration of the 
abdomen for metastases may be accomplished 
without excessive manipulation of the intestines. 
Similarly, exposure may be adequately secured 
without undue or excessive packing off of the 
operative field with numerous tapes. 

More important is carrying the operation down 
to the colon so the danger of tension on the ureter 
or kinking of the ureter does not occur, a condi- 
tion which is always a possibility if the anas- 
tomosis is performed with the rectosigmoid de- 
livered well up into the incision. 

Obviously, if contra-indications to the use of 
spinal anesthesia exist, it is not used and gas- 
ether anesthesia is employed. 

Complications. ‘The immediate complications 
are: (1) peritonitis; (2) acute renal infection 


(pyelonephritis); (3) temporary ureteral obstruc- 
tion. 

Careful pre-operative preparation of the bowel 
and utilization of the Coffey submucous tech- 
nique for transplantation of the ureter into the 


rectosigmoid have reduced the incidence of peri- 
tonitis to a minimum. By adequate preparation 
of the colon, the danger of leakage of the con- 
tents of the bowel into the abdominal cavity at 
the time of operation is eliminated as one source 
of peritonitis. Second, the submucous principle 
of implantation prevents leakage following the 
operation. 

Acute infections of the urinary tract constitute 
the major complications following transplanta- 
tion of the ureters into the bowel. The exact 
mechanism instrumental in the production of the 
acute pyelonephritis is a debatable question. 
Certainly, however, we have noted a decrease in 
the incidence of this complication since an ade- 
quate pre-operative regimen has been established. 
Likewise, prevention of stasis in the upper urinary 
tract by not approximating too tightly the layers 
of the bowel over the ureter is an important 
technical consideration. 

Temporary obstruction of the ureter may occur. 
This may be due either to edema at the site of the 
incision in the bowel wal] in which the ureter is 
incorporated or, as demonstrated experimentally 
by Vermooten and ourselves, the portion of the 
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ureter protruding into the lumen of the bowel 
may become markedly edematous and the site of 
an acute inflammatory reaction for a few days. 
This is conducive to obstruction of the passage of 
urine into the bowel. As a general rule, however, 
intravenous urographic study reveals that stasis 
disappears in a few days. If temporary obstruc- 
tion occurs when the ureter from a single kidney 
has been transplanted, a temporary pyelostomy 
or nephrostomy may be employed. We have not, 
however. found it necessary to employ this pro- 
cedure. 

Immediate use of urinary antiseptics as a pre- 
ventive measure is also made. We have em- 
ployed salihexin which is administered intra- 
venously or more recently we have used mandelic 
acid by mouth. 

Later complications may be: (1) dilatation of 
ureters and hydronephrosis; (2) renal infection; 
(3) impairment of renal function; (4) recurrence 
of malignancy. 

In some instances urographic studies reveal the 
presence of hydro-ureters and hydronephrosis 
years after implantation of the ureters into the 
bowel. In other cases, similar studies reveal the 
ureters and kidneys to be in fairly normal condi- 
tion years after operation. Again the causative 
factors responsible for the dilatation of the ureters 
are not clearly understood. It does appear, how- 
ever, that with experience and refinements in 
operative technique, the incidence of this compli- 
cation is progressively diminishing. Even though 
this complication may occur, years of comfort 
are added to the lives of the patients and they 
may be restored to society for a long period of 
time before succumbing to other diseases remote 
from the one for which operation was performed. 

Some patients may be free from urinary sepsis 
for years; in fact, we have patients in whom evi- 
dence of renal infection is absent 10 to 15 years 
following transplantation of the ureters. The late 
infection usually occurs in patients in whom 
stasis, dilatation of the ureters, and hydro- 
nephrosis are demonstrated by intravenous urog- 
raphy. These patients may have periodic attacks 
of renal infection which subside rapidly upon 
the administration of urinary antiseptics. It is 
undoubtedly true that some degree of ureteral 
obstruction, with resulting stasis, is the respon- 
sible etiological factor in this group. 

The presence of late ureteral obstruction fre- 
quently antedates impairment of renal function. 
When a superimposed renal infection occurs, 
renal function may be damaged rapidly. If pye- 
lonephritis does not occur, however, the func- 
tion may not be impaired to any pronounced 


degree for years. We have patients who have had 
periodic attacks of pyelitis years following trans- 
plantation of the ureters into the rectosigmoid 
but the intravenous urogram revealed only slight 
impairment of renal function. 

It is likewise true that impaired renal function 
may not be demonstrated in many cases several 
years after the implantation has been performed 
and the dynamics and physiology of the upper 
urinary tract remain fairly normal. 

Recurrence. The incidence of a local recurrence 
of carcinoma following cystectomy at the present 
time is difficult to determine. Before statistics 
are reliable, a sufficient number of cases must be 
followed for a period of years. In this series of 34 
cases, insufficient time has elapsed since opera- 
tion to present statistics which may reveal the 
true picture. If, however, no evidence of distant 
metastases is noted at the time of operation, if 
glandular involvement is absent, and extravesical 
extension .cannot be demonstrated, recurrence 
should occur in but a small percentage of cases. 


CONCLUSIONS 


1. Cystectomy and transplantation of the 
ureters has been performed in 34 of our patients 
with carcinoma of the bladder. 

2. A reduction in the mortality has been 
observed by performing the operation before 
dilatation of the ureters, renal infection, and 
impairment of renal function have occurred. 

3. Less radical operative procedures should be 
employed in advanced cases of carcinoma of the 
bladder associated with large dilated ureters, 
pyelonephritis, and impaired renal function. Such 
vesical carcinomas lie beyond the range of opera- 
bility for this type of surgical procedure. 

4. The question is raised as to the advisability 
of earlier transplantation of the ureters and 
cystectomy before irreparable damage to the kid- 
neys has developed. 

5. In the group of patients surviving operation 
—and this percentage is gradually increasing— 
control of the urine is satisfactory and they may 
return to their social and business activities in 
comfort. 

6. Insufficient time has elapsed to warrant 
statements as to the percentage of 5 year cures. 
The immediate results are, however, gratifying 
and we are quite optimistic concerning the results 
that may be secured. 
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CARCINOMA OF THE THYROID 


HAROLD L. FOSS, M.D., F 


HE incidence of malignant disease of 

the thyroid gland among goiters of all 

types, averaged from the reports of 11 

authors, is 2.37 per cent (5, 9, 18, 20, 
24, 25, 26, 27; 28, 31, 32). 

According to Joll, about 90 per cent of thyroid 
malignancies are epithelial in origin, and Broders 
agrees with Ewing that practically all primary 
malignant neoplasms of the thyroid are car- 
cinomas. These malignant epithelial tumors are 
usually subdivided into 3 main groups: papillary 
adenocarcinoma, adenocarcinoma in adenomas, 
and the so called diffuse adenocarcinoma. 

Papillary carcinomas constitute a well defined 
group and, in the early stages, are soft and friable 
but may later become cystic and calcified. Their 
growth is slow, sometimes with multiple localized 
foci. Their malignancy varies, but it is usually of 
low grade (I or II). Their histological picture is, 
in a degree, similar to that of papillary tumors of 
the ovary. Blood vessel invasion is not common. 
Extension is nearly always local, but early, and is 
by way of the lymphatics. Recurrence is common 
and is apt to take place within a year if at all. 
These are the most radiosensitive of all thyroid 
cancers. The incidence is, roughly, 30 per cent. 

Adenocarcinoma in adenomas. These tumors 
are large and solid, well encapsulated, and with 
a lobulated texture. They have a reddish color 
due to high vascularity and are frequently soft. 
They usually arise in a pre-existing goiter, a 
goiter usually produced by a fetal adenoma. This 
type metastasizes late, and, through the blood 
vessels, to distant organs. It represents about 
45 per cent of thyroid carcinomas. 


From the Geisinger Memorial Hospital. 

Presented in the Cancer Symposium, before the Clinical Con- 
gress of the American College of Surgeons, Chicago, October 
25-29, 1937. 


A.C.S., Danville, Pennsylvania 


Diffuse adenocarcinomas constitute the third 
group of carcinoma of the thyroid and are the 
most malignant variety. Grossly and micro- 
scopically there is but little distinct division from 
adenocarcinoma. The onset is acute, with or 
without a preceding goiter. Metastasis occurs 
early, and both locally and distantly. Their struc- 
ture varies from that of adenocarcinoma, to dif- 
fuse, solid masses of carcinoma cells with no 
alveolar formation. Prognosis is grave. 

Squamous cell epithelioma occasionally occurs in 
the thyroid gland. Not infrequently it appears as 
an extension from carcinoma of the esophagus 
or trachea yet cases have been reported which 
arose from metaplastic thyroglossal duct epi- 
thelium. 

Sarcoma of the thyroid should be mentioned, 
yet Ewing denies its existence, stating that so 
called sarcomas are anaplastic carcinomas be- 
longing in the diffuse group. 

Other malignant tumors that appear in the 
thyroid gland are hemangio-endotheliomas and 
teratomas. Metastatic tumors to the thyroid are 
rare but include hypernephromas, carcinoma of 
the tongue, breast, stomach, esophagus, and lung. 

It has long been felt that all tumors of the 
thyroid originate in fetal adenomas. Habermel 
(1934) believes that 90 per cent of thyroid can- 
cers arise in fetal adenomas and that these are 
true neoplasms in themselves, arising from nests 
of embryonal cells, which may, for years, remain 
dormant. Crile (7) and Lahey agree with Haber- 
mel. Habermel stated that thyroid malignancy 
is more common in endemic goiter districts, and 
most frequent in long standing, nodular goiters. 
This latter statement is universally recognized, 
namely, that a pre-existing goiter, of from 1 to 25 
years’ duration, has been present in almost all 
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carcinomas of the thyroid. The sex incidence is 
predominantly female in all reports, although the 
proportion varies. 

Blood vessel invasion has become an important 
criterion in determining malignancy. European 
authors, Wylegshanin and Viallefont, as well as 
many American authors, notably Graham, have 
emphasized it. Means (1937) emphasizes War- 
ren’s earlier findings that simple colloid goiters 
never show blood vessel invasion. T. B. Mallory, 
however, demands that a vessel large enough to 
possess muscularis be penetrated by the malig- 
nant tissue, in order to exclude artefacts. The 
slow growing, less malignant papillary tumors 
and the very malignant anaplastic ones seem to 
have a tendency toward local spread with pro- 
duction of compression symptoms while an en- 
capsulated adenocarcinoma may show distant 
blood borne metastasis regardless of its degree of 
malignancy. 

Metastases from carcinoma of the thyroid 
gland are found, primarily, in the cervical and 
axillary nodes, lungs and mediastinum, bones, 
liver, brain, kidney, and pleura, in about that 
order. 

Among the bones the skull, long bones, 
spine, and thoracic cage are most frequently in- 
volved. 

The histological appearance of metastasis may 
differ considerably from the original tumor, 


i.e., both may appear benign or both malig- 
nant, or either one may be malignant and the 


other benign (Ewing). The so called benign 
metastasizing goiter is now regarded as a form of 
adenocarcinoma. 

Aberrant lateral thyroid tissue as a source of 
carcinoma of the thyroid has been considered by 
Cattell (3), Forty, Greensfelder and Bettman, 
Greteman and Russum, and Moritz and Bayliss. 
Lateral aberrant thyroid tissue is frequently un- 
recognized or is mistaken for lymph-nodes or 
branchiogenic cysts. There seems to be a well 
recognized tendency for this tissue to become 
malignant. The carcinoma, it is claimed, is usu- 
ally papillary and of low grade malignancy and 
responds well to treatment. In regard to this 
question, it should be mentioned that some pa- 
thologists, including Broders, question whether 
carcinoma of the thyroid originating in aberrant 
thyroid tissue is frequently or ever seen. 

Carcinoma of the thyroid has been reported in 
children by Cattell (4) and by Kennedy. It is 
usually of the papillary adenocarcinomatous type 
and of low grade malignancy. In Cattell’s series 
trauma seemed to be frequently associated with a 
development of the thyroid tumor. 
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CLINICAL DIAGNOSIS 

It has been stated that, if carcinoma of the 
thyroid can be recognized clinically, it is usually 
too late to cure the patient. The usual clinical pic- 
ture is one of a distorted, hard, lobulated, rapidly 
growing goiter, associated with hoarseness, re- 
spiratory stridor, dysphagia, and neuralgic pains 
in the head and neck. Sympathetic eye signs may 
occur, and redness of the overlying skin some- 
times occurs with ulceration. Hemoptysis may 
appear as a result of pulmonary metastases, or 
erosion into the trachea or larynx. Walton states 
that carcinoma usually becomes fixed to the 
trachea before adhering to the overlying skin. 

Means stresses the point that the presence of 
either hyperthyroidism or hypothyroidism is 
against the diagnosis of cancer. Chronic thy- 
roiditis such as the struma lymphomatosa of 
Hashimoto, and chronic non-suppurative thyroid- 
itis, or metastatic infections, must be ruled out in 
the differential diagnosis of cancer of the thyroid. 
It must be remembered, however, that infection 
is often superimposed on malignancy. Tuber- 
culous and syphilitic infections of the thyroid are 
exceedingly rare. 

The diagnostic value of the absence of hyper- 
thyroidism has been stressed by some authors. 
Others report the frequent association of hyper- 
thyroidism with malignancy. Clute and Warren 
state that there is no evidence that hyperthy- 
roidism arises as the result of the activity of ma- 
lignant tissue, although malignant thyroid tissue 
may secrete colloid. Means goes so far as to say 
that hyperthyroidism is “insurance against car- 
cinoma of the thyroid.” George Crile, Jr. notes 
the marked disagreement in the literature over 
this point. . 

TREATMENT 

Successful prophylactic treatment of carcinoma 
of the thyroid depends upon the enucleation of all 
thyroid adenomas as they appear. It is impossible 
to recognize nearly 50 per cent of carcinomas, 
clinically, before operation. When the diagnosis 
is made before operation by the usual signs of 
rapid growth, fixation, hoarseness, and weight 
loss the situation is usually out of hand. How- 
ever, in 50 to 60 per cent of all cases of carcinoma 
of the thyroid the diagnosis is promptly made in 
the laboratory, affording the opportunity for 
adequate and appropriate treatment. The im- 
portance of postoperative microscopic examina- 
tion of all goiters removed, to assure the early 
discovery of malignancy, has been repeatedly 
stressed. 

The accepted treatment of carcinoma of the 
thyroid is widespread removal, followed by irradi- 
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ation with radium and x-ray (1, 23, 29, 30). Many 
of the earlier operations were radical, and the 
mortality high, but the present trend is to excise 
only as much tissue as is safely possible, attempt- 
ing to remove all involved tissue, following which 
irradiation is carried out. It is now well recog- 
nized, I believe, that the various forms of malig- 
nant processes attacking this gland require differ- 
ent therapeutic procedures, the plan of operation 
varying considerably according to the pathol- 
ogist’s histological findings. This has been re- 
peatedly emphasized by Pemberton who has had 
the largest experience of anyone living in the 
treatment of this disease. 

End-results in various types of treatment. Port- 
mann, reporting from the Cleveland Clinic, com- 
pared results of various forms of treatment. 
Operation alone gave 9 per cent 5 year cures. 
Irradiation alone gave no 5 year cures. Operation 
plus irradiation yielded 22.6 per cent 5 year 
cures. 

Bowing in 1927 reported a Mayo Clinic series 
of 167 patients. Of 91 patients treated by opera- 
tion plus irradiation, 31 per cent were living 5 
years or more. Of 76 patients treated with irra- 
diation alone there were 11 per cent 5 year cures. 

Pemberton and Fricke, in 1933, reported a 
Mayo Clinic series of 161 cases. Of 107 patients 
treated by surgery plus irradiation, 63 per cent 
were living and well 5 to 10 years after treatment. 
In the group remaining, the extent of malignancy 
precluded surgery; irradiation alone was carried 
out. Of these, 54 per cent died within a year, 
but ro per cent were living at the end of 5 years. 

Pemberton and Dixon, in 1934, gave the Mayo 
Clinic experience from January 1, 1907, to July 1, 
1928; there were 323 patients with cancer who 
were operated upon. In 56 cases of biopsy, irra- 
diation alone was carried out. The 267 remaining 
received partial or nearly complete thyroidectomy 
with or without removal of the cervical lymph 
nodes. Eleven of the 323 patients died in the hos- 
pital, a mortality of 3.4 per cent. Of the 312 
patients remaining, 44 per cent have lived 5 years 
or more, and nearly 20 per cent lived more than 
ro years. Of the 137 patients who lived 5 years 
or more, the treatment in 7 per cent was irradia- 
tion alone and in 93 per cent radical removal with 
or without postoperative irradiation. 

These end-results establish two points: (1) the 
value of the combined surgical removal and irradi- 
ation; (2) carcinoma of the thyroid is, by no 
means, the utterly hopeless condition it has been 
thought to be. 

Operability. The operability of carcinoma of 
the thyroid depends largely upon the judgment of 
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the surgeon. If the neoplasm is attached to deep 
structures, operation is inadvisable. If, on the 
other hand, attachment appears to be only at one 
point, resection may be performed with hope of 
dissecting the growth away from the involved 
structure. If the growth is encapsulated, enuclea- 
tion is all that is usually indicated. If some doubt 
exists as to the presence of extension into the sur- 
rounding gland, then the entire lobe should be ex- 
cised. It is rarely necessary to perform a resection 
of both lobes. Joll leans to wide resection of 
muscles, fascia, vessels, and nerves, yet the general 
viewpoint is that very radical operations often do 
more harm than good and that better results are 
obtained from the excision of as much tissue as is 
safely possible followed by irradiation. 

Metastasis is not of itself a contra-indication to 
operation. If the primary lesion is resectable the 
procedure may well be undertaken, for many can- 
cers of the thyroid are of a low degree of malig- 
nancy, and a patient even with metastasis may 
live in comfort for some years. 

Cervical node extension from an adenocar- 
cinoma of an adenoma is of much graver import 
than from a papillary carcinoma, for in the former 
distant metastasis has probably already taken 
place before local extension occurs. 

Diffuse adenocarcinomas are rarely operable. 

Irradiation. Carcinoma of the thyroid gland, 
like carcinoma of the ovary, holds a unique posi- 
tion among malignant processes in that while it 
is, usually, of a low grade of malignancy, it is 
relatively radiosensitive, this being true especially 
of the papillary type. It has already been shown 
that the combination of surgery and irradiation 
gives the best statistical results, It has been noted 
by Pemberton and Fricke that 1o per cent of the 
non-operable, apparently hopeless, patients treat- 
ed only with irradiation, were living after 5 years. 


CONCLUSIONS 


We can sum up that the salient features of our 
present knowledge of this subject are about as 
follows: 

1. While the neoplasm’s life history varies 
markedly from that usually known to be charac- 
teristic of malignancy of other organs, yet the 
essential biological characteristics are the same 
as with cancer elsewhere. The mystery regarding 
“metastasizing benign adenomas” has been thor- 
oughly dispelled. From the investigations of 
Simpson, Wilson, Crotti, Coller, and many others 
it is known definitely that benign thyroid tumors 
do not undergo metastasis and that such exten- 
sions as have been considered to be benign are, 
invariably, carcinomatous. 
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2. Itis established that, while many carcinomas 
may be readily detected before operation, in many 
instances the disease is present and unrecognized 
until the tissue is in the laboratory. 

3. It is known, only too well, that, in a large 
percentage of cases, only under the microscope 
can the exact diagnosis be made and then only 
when the examination is conducted by an espe- 
cially skilled pathologist. In no form of neoplastic 
disease is error so possible as with early cancer of 
the thyroid gland. “Of all adenocarcinomas in 
any situation, I know of none with a wider range 
of structure than adenocarcinomas of the thyroid. 
They may be so undifferentiated that they are 
with difficulty distinguished from sarcomas, and, 
on the other hand, they may be so well differen- 
tiated that they produce structures closely re- 
sembling the normal thyroid gland, toxic adenoma 
or exophthalmic goiter, with the actual production 
of hyperthyroidism” (Broders). 

4. One is led to believe that many reports of 
high percentages of cures following surgical extir- 
pation of assumed carcinomatous thyroids, have 
been misleading, due to a fallacious histological 
diagnosis. On the other hand, from the clinics 
where the largest series have been studied it is 
evident that a gratifying percentage of 5 year 
cures may result from early and total extirpation 
followed by irradiation. Thus, in what is prob- 
ably the largest series reported, that of Pember- 
ton, of nearly 700 cases, in which group 267 
patients were subjected to partial or complete 
thyroidectomy, 43.9 per cent lived for 5 years 
or longer. 

5. Of the many complex pathological classi- 
fications, the one followed at the Mayo Clinic is 
simple and adequate: (1) papillary adenocar- 
cinoma; (2) adenocarcinoma in malignant adeno- 
mas; (3) diffuse adenocarcinoma; (4) epithelioma; 
and (5) sarcoma (rare). 

6. The high incidence with which carcinoma 
has developed in pre-existing adenomas is now 
well recognized and is mentioned by practically all 
recent writers. It is accepted that probably 85 
per cent to go per cent of all carcinomas originate 
in a pre-existing adenoma. From this conclusions 
have been reached that, while relatively few 
adenomas become carcinoma, as a prophylactic 
measure, in view of the extremely low mortality 
with our present technique, all tumors of the thy- 
roid gland, at least in adults, should be extirpated. 

7. While the criterion of vascular invasion as 
an evidence of malignancy, advanced by Graham, 
is an interesting viewpoint, it is not entirely 
accepted, for while such invasion indicates posi- 
tively a neoplastic process, malignancy of the 
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thyroid gland exists without such invasion being 
demonstrable. 

8. Itis accepted that with the three commoner 
types of neoplastic thyroid disease there is a wide 
variation in degree of malignancy. Papillary 
adenocarcinoma is known to be of a relatively low 
grade with the tendency to spread by lymphatic 
invasion. The metastasis usually becomes lo- 
calized and remains relatively quiescent over a 
long period of time, resembling, as has been 
pointed out, the characteristics of papillary adeno- 
carcinoma of the ovary. 

g. The relative importance of aberrant thyroid 
tissue in the production of carcinoma is still an 
open question. While it is claimed that these are 
true supernumerary islands of thyroid tissue 
which are prone to carcinomatous change, it is 
claimed by others that such lateral aberrant 
masses are merely metastatic extensions from an 
original neoplasm within the gland itself. 

10. It is accepted that the majority of carci- 
nomas of the thyroid are malignant adenomas or 
carcinomas, originating in fetal adenomas and 
papillary adenocarcinomas, diffuse adenocarci- 
noma being less common and being the most 
highly malignant form. Within this group falls 
the fulminating malignant cancer of the thyroid 
for which so little can be accomplished. 

11. Squamous epitheliomas are extremely un- 
usual and sarcoma so rare that its actual exist- 
ence has been questioned, notably by Ewing. 
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PLaTE I. 1, Sarcoma 180. 2, Hemorrhage. 3, Cavity. 3a, Excluded tumor. 
3b, Cross section of excluded tumor. 4, Scab. 5, Healed. 


Effect of Subcutaneous Injections of Concentrated Spleen Extract on 
Mouse Sarcoma 180.—— Richard Lewisohn. 
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